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CERTIFICATION 

Hewlett-Packard Company certifies that this instrument met its published 
specifications at the time of shipment from the factory. Hewlett-Packard 
Company further certifies that its calibration measurements are traceable to the 
United States National Bureau of Standards, to the extent allowed by the 
Bureau’s calibration facility, and to the calibration facilities of other 
International Standards Organization members. 

WARRANTY AND ASSISTANCE 

This Hewlett-Packard product is warranted against defects in materials and 
workmanship for a period of one year from the date of shipment, except that 
in the case of certain components, if any, listed in Section I of this operating 
manual, the warranty shall be for the specified period. Hewlett-Packard will, at 
its option, repair or replace products which prove to be defective during the 
warranty period provided they are returned to Hewlett-Packard, and provided 
the proper preventive maintenance procedures as listed in this manual are 
followed. Repairs necessitated by misuse of the product are not covered by this 
warranty. NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, 
INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 
HEWLETT-PACKARD IS NOT LIABLE FOR CONSEQUENTIAL DAMAGES. 

If this product is sold as part of a Hewlett-Packard integrated instrument 
system, the above warranty shall not be applicable, and this product shall be 
covered only by the system warranty. 

Service contracts or customer assistance agreements are available for 
Hewlett-Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service 
Office. Addresses are provided at the back of this manual. 
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SECTION I 

GENERAL INFORMATION 



1-1. IIMTRODUCTIOIM. 



1-2. This manual contains operating, applications, and 
servicing information for the Hewlett-Packard Models 312B 
Selective Voltmeter and the 31 2D Selective Level Meter. 
The manual is divided into eight sections. 



Section I 
Section II 
Section III 
Section IV 
Section V 
Section VI 
Section VII 
Section VIII 



General Information 
Installation 

Operating Instructions 
Theory of Operation 
Maintenance 
Replaceable Parts 
Schematic Diagrams 
Backdating 



1-3. Included in this section is a Table of Specifications, a 
general description of the 312B and 31 2D, and other 
general information. Since the 312B and 31 2D are very 
similar, the 312B will be discussed first and then the 31 2D 
w^^e discussed, covering only the differences. 

1-4. GENERAL DESCRIPTION OF THE 312B SELEC- 
TIVE VOLTMETER. 



1-5. The Model 312B measures the amplitude and frequen- 
cy of signal components from 1 kHz to 18 MHz. It is 
calibrated to read amplitude in terms of power referenced 
to commonly used impedances. Frequency components are 
separated through the use of selectable bandpass filters. The 
frequency of the measured signal is displayed by a digital 
LED display. 

1-6. The input can be applied either through a BNC con- 
nector or through the 1 1530A probe. The input circuits of 
the 312B contain a reference level attenuator that limits the 
input signal to a level necessary to prevent overloading of 
the input amplifier. Refer to Paragraphs 3-10 and 3-12 for 
the procedure for setting the attenuator to prevent over- 
loading and to optimize signal-to-noise ratio. 

1-7. The 312B will make both balanced and unbalanced 
measurements. These measurements can be made in either 
terminated or unterminated (bridged) modes. There are 
seven selectable impedances in the terminated mode; 50 
ohms, 60 ohms, 75 ohms, 124 ohms, 135 ohms, 150 ohms, 
and 600 ohms. When in the bridged mode, the nominal 
input impedance is 10 kilohms in the unbalanced mode and 
20 kilohms in the balanced mode. 



power per hertz of bandwidflr. The 200 Hz bandwidth 
permits separation of closely spaced signals and precise 
frequency measurements. 

1-9. The frequency range switch and frequency tuning 
controls are used to tune the 312B across the frequency 
band. The frequency range switch selects one of eighteen 
ranges available, in 1 MHz increments. The frequency 
tuning controls tune the 312B in the range selected with a 
180 kHz overlap. An internal frequency counter provides a 
digital display of the tuned frequency. 

1-10. The five receiver modes of the 312B are AM, 
AM/AFC, BEAT, LSB, and USB. In the AM and AM/AFC 
modes, the 312B detects and measures the modulation 
envelope of an amplitude modulated signal. When the 
AM/AFC mode is used, an Automatic Frequency Control 
(AFC) circuit automatically fine tunes and locks the local 
oscillator to the input carrier frequency. In the BEAT 
mode, the 312B supplies an output signal whose frequency 
is equal to the difference between the input frequency and 
the center frequency of the instruments passband. This beat 
frequency produces an audio tone which can be monitored 
with headphones connected to the audio output jack. By 
adjusting for a “zero beat”, the operator can precisely tune 
the 312B to the input signal. The LSB and USB modes 
provide carrier reinsertion ± 1 .8 kHz away from the lower 
and upper single sideband, suppressed carrier signals. 

1-11. The front panel Calibrated Output jack provides a 
square wave the fundamental amphtude of which is 
calibrated to - 40 dBm at 1 MHz, for amplitude calibration 
ofthe312B. ' 

1-12. GENERAL DESCRIPTION OF THE MODEL 3120 
SELECTIVE LEVEL METER. 

1-13. The 31 2D Selective Levelmeter is very similar to the 
31 2B Selective Voltmeter; therefore, only the differences 
will be discussed. The 31 2D is different from the 312B in 
the following respects: 

a. Does not utilize an AFC circuit. 

b. Contains a meter expand function for increased 
resolution. 

c. Contains an input overload detector. 



1-8. There are three selectable bandwidths. The 3100 Hz 
bandwidth is provided for amplitude modulated (AM) and 
single sideband (SSB) measurements and for ease in tuning. 
The 1000 Hz bandwidth simplified calculation of noise 



d. Terminated impedances of 75 ohms unbalanced, 124 
ohms and 135 ohms balanced. These are always terminated. 

e. Communications type input and output connectors. 
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f. Standard bandwidths of 50 Hz, 2300 Hz and 
3100 Hz. 

g. Has no probe input. 

h. Has an internal speaker. 

1-14. The 31 2D features an input overload detector which 
will cause a front panel indication to warn the operator that 
the input amplifier is overloaded. It also features a narrow 
50 Hz bandwidth for highly selective measurements, a 
2300 Hz bandwidth for general purpose in-channel noise 
measurements and a 3100 Hz bandwidth for voice channel 
noise measurements at carrier frequencies. Another unique 
feature of the 31 2D is the meter expand circuit, which 
expands the meter indication to a 0.02 dB resolution. 



1-15. OPTIONS. 

1-16. The 312B Option 01 contains a low pass, active filter 
that provides notches in the passband at plus and minus 
2 kHz from the tuned frequency. These notches allow the 
noise to be measured in a single sideband telephone channel 
at carrier frequencies without pickup of adjacent carriers. 
This is standard on the 31 2D. The 312B Option 908 is a 
Rack Mounting Kit. 

1-17. The 31 2D Option 001 contains a 150 Hz bandwidth 
instead of the 50 Hz bandwidth. 

1-18. SPECIFICATIONS. 

1-19. Table 1-1 is a complete list of the Model 312B/D 
critical specifications that are controlled by tolerances. 



Table 1-1. Specifications. 



Model 31 2B Selective Voltmeter 



FREQUENCY 

Accuracy: ± 10 Hz + time base accuracy. Frequency indi- 
cated by in-line digital readout with + 1 0 Hz resolution. 
Range: 1 kHz to 18 MHz in 18 overlapping bands; 200 kHz 
overlap between bands. 

Time Base Stability: 

Aging Rate: ± 10 parts in 10° per mo. 

As a Function of Ambient Temperature at 25°C ± IOC: 
20 ppm. 

As a Function of Line Voltage: + 0.1 ppm for a change of 
± 10 %. 

Selectivity : 



Bandwidth 


3dB 


60 dB 


200 Hz 


200 Hz ± 10% 


426 Hz ± 10% 


1000 Hz 


1 kHz ± 10% 


2135 Hz ± 10% 


3100 Hz 


3.1 kHz + 10% 


6.2 kHz ± 10% 



Flatness within passband: < 0.1 dB 

Flatness within passband (Option 01 ) : < 0.2 dB 



Automatic Frequency Control: 

Dynamic Hold-In Range: ± 3 kHz at 3.1 kHz Bandwidth 
Tracking Speed: 100 Hz/sec 

External Reference Input Requirements: 0 dBm ±10 dBm 
into 50 ohms. 

AMPLITUDE 

Range: 

50 - 150 ohms: - 120 dBm to + 23 dBm 
600 ohms:-130to-i-13dBm 
Voltage (50 ohm reference): .2 mV to 3 V 
Accuracy: 

Amplitude Range Attenuator 

0 thru - 50 dB Range: ± 0.1 dB 
- 60 dB Range: ± 0.2 dB 

Reference Level Attenuator (1 MHz): ± 0.2 dB 
Frequency Response (75 ohm Internal Termination): 

1 kHz to 10 kHz: ± 0.5 dB 
10 kHz to 10 MHz: ± 0.2 dB 
10 MHz to 18 MHz: ± 0.5 dB 



Internal Calibrator Output 

Frequency: 1 MHz Square Wave 
Amplitude: - 40 dBm into 75 ohms 
Amplitude Stability : ± 0.1 dB 
Output Connector: BNC 



Bridging Impedance 



Reference Level 
Attenuator 


Balanced 


Unbalanced 


-40 dB 


20 kn ± 3% Shunted 


10 kl2 ± 3% Shunted 




by < 30 pF. 


by < 60 pF. 


- 30 dB thru 


20 kJ2 + 3% Shunted 


10 kn ± 3% Shunted 


-±20dB 


by < 18 pF. 


by < 35 pF. 



Common-Mode Rejection (Balanced Input): 
1 kHz to 5 MHz: >40dB 
5 MHz to 18 MHz: > 30 dB 



Distortion 

Harmonic: 1 kHz to 1 MHz, >55dB below 0 dB refer- 
ence. 

5 MHz to 18 MHz, > 65 dB below 0 dB reference. 
Residual Response (No Input): > 72 dB below 0 dB 
reference 

Noise Floor (75 12 1 kHz Bandwidth) : < - 1 20 dB 

Recorder Output Level: 1 V ± 0.1 V with full scale meter 
deflection, across an open circuit. Tracking accuracy is 
better than ± 0.1 dB to 20 dB below full scale reference 
on OdB position of AMPLITUDE RANGE switch. Better 
than ± 0.2 dB to 30 dB below full scale reference. Output 
resistance is 1 kS2. 

Auxiliary Outputs 

1 MHz: >.5 V p-p sine wave into 1 kf2: output connector 
is BNC. 

30 MHz: 40 mV to 70 mV rms into 50 J2: output 
connector is BNC. 

Local Oscillator (30 - 48 MHz) : 60 mV to 90 mV rms into 
50 fl; connector is BNC. 

MODEL 312B, OPTION 01 SPECIFICATIONS 

Same as standard Model 31 2B with the following exceptions: 

Bandpass: 3100 Hz with carrier rejection notches ± 2 kHz 
from center of passband. 

Rejection Notches: > 55 dB down at ± 2 kHz above and 
below the center of passband. 
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Table 1-1. Specifications (Cont'd). 



Model 31 2D Selective Levelmeter 



FREQUENCY 

Accuracy: ± 10 Hz + time base accuracy. Frequency indi- 
cated by in-line digital readout with ± 10 Hz resolution. 
Range: 1 kHz to 18 MHz in 18 overlapping bands; 200 kHz 
overlap between bands. 

Time Base Stability: 

Aging Rate: ± 10 ppm/month 

As a Function of Ambient Temperature at 25°C ± 10°C: 
20 ppm. 

As a Function of Line Voltage: ± 1 part in 10' for a 
change of ± 1 0%. 



Selectivity 



Bandwidth 



3dB 



60 dB 



50 Hz 
2300 Hz 
3100 Hz 



50 Hz ± 1 0% 
2.3 kHz ± 10% 
3.1 kHz + 10% 



106 Hz ± 10% 
48 kHz ± 10% 
6.2 kHz + 10% 



Flatness within passband: < 0.2 dB 
External Reference Input Requirement: OdBm ±10dBm 
into 50 ohms. 



AMPLITUDE 

Range: - 1 20 dBm to -I- 23 dBm 
Accuracy 

Amplitude Range Attenuator 

0 thru - 50 dB Range: ± 0.1 dB 
- 60 dB Range: ± 0.2 dB 
Reference Level Attenuator (1 MHz): ± 0.2 dB 



Frequency Response (75 ohm Internal Termination): 

1 kHz to 10 kHz: + 0.5 dB 
10 kHz to 10 MHz: ± 0.2 dB 
10 MHz to 18 MHz: ± 0.5 dB 

Internal Calibrator Output 

Frequency: 1 MHz Square Wave 
Amplitude: - 40 dBm into 75 ohms 
Amplitude Stability: +0.1 dB 
Output Connector: BNC 
Common-Mode Rejection (Balanced Input): 

1 kHz to 1 MHz: > 40 dB 
1 MHz to 18 MHz: > 30dB 
Distortion 

Harmonic: 1 kHz to 1 MHz, >55dB below 0 dB refer- 
ence. 

5 MHz to 18 MHz, > 65 dB below 0 dB reference. 
Residual Response (No Input): > 72 dB below 0 dB 
reference 

Noise Floor (75 n 2.3 kHz Bandwidth): <-117 dBm 

Recorder Output Level: IV ± 0.1 V with full scale meter 
deflection, across an open circuit. Tracking accuracy is 
better than ± 0.1 dB to 20 dB below full scale reference 
on 0 dB position of AMPLITUDE RANGE switch. Better 
than ± 0.2 dB to 30 dB below full scale reference. Output 
resistance is 1 kQ. 

Auxiliary Outputs 

1 MHz: > .5 V p-p sine wave into 1 k£7: output connector 
is BNC. 

30 MHz: 40 mV to 70 mV rms into 50 f2: output 
connector is BNC. 

Local Oscillator (30 - 48 MHz) : 60 mV to 90 mV rms into 
50 connector is BNC. 



Table 1-2 contains general information describing the 
operating characteristics of the 312B/D. 

1-20. Any changes in specifications due to manufacturing, 
design or traceability to the U.S. National Bureau of 
Standards are included in Table 1-1 of this manual. 
Specifications listed in this manual supersede all previous 
specifications for the Model 312B/D. 

1-21. ACCESSORIES SUPPLIED. 

1-22. The Model 312B/D is supplied with a power cord. 

1-23. IIMSTRUMEIMT AIMD MANUAL IDENTIFICATION. 



1-24. The instrument serial number is located on the rear 
panel. Hewlett-Packard uses a two-section serial number 
consisting of a four-digit prefix and a five-digit suffix. A 
letter between the suffix and prefix identifies the country 
in which the instrument was manufactured (A = USA, G = 
West Germany, J = Japan, U = United Kingdom). All 
correspondence with Hewlett-Packard should include the 
complete serial number. 

1-25. If the serial number of your instrument is lower than 
the one on the title page of this manual, refer to Section 
VIII for backdating information that will adapt this manual 
to your instrument. 



Table 1-2. General Information. 



Model 31 2B Selective Voltmeter 


RECEIVER CHARACTERISTICS 


Receiver Mode Outputs: 


Matching Impedances: 50, 60, 75, 124, 135, 150 or 60<_ 


AM and AM/AFC: Diode demodulated audio 


ohm, balanced or unbalanced. 


BEAT: Beat frequency audio centered at Iq 


Operating Temperature; 15°C to 35°C 


LSB: Product demodulated audio, carrier reinserted at Iq 


Power: 115 V or 230 V,48 to 66 Hz, < 100 VA 


+ 1.8 kHz 


Furnished: Power Cord, 7 1/2 ft. (2290 mm) long. 


USB: Product demodulated audio, carrier reinserted at fg. 


Accessory Available: 11530A Probe 


- 1.8 kHz 


Complementary Equipment: -hp- Model 31 3A Tracking 


Audio Output Levels: 0.5 V rms into 10 ktt with full scale 


Oscillator. A signal source whose output automatically 


meter deflection. 


tracks the tuning of the Model 31 2B. 


Input Connectors: BNC 


Option: Option 908 Rack Mounting Kit -hp- Part No. 


Meter: - 20 dBm to + 3 dBm with back lighted scales 


5060-8743. 
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Table 1-2. General Information (Cont'd). 



Model 31 2D Level Meter 


RECEIVER CHARACTERISTICS 


Receiver Mode Outputs 


Meter: - 20 dBm to + 3 dBm with back lighted scales 


AM: Diode Demodulated audio 


Matching Impedances: 75 12 unbalanced; 124 and 135 22 


BEAT : Beat frequency audio centered at fQ 


balanced. 


LSB: Product demodulated audio carrier reinserted at Iq 


Speaker: Normally in circuit. Disconnected whenever any 


+ 1 .8 kHz 


plug is inserted into front panel audio output jack. 


USB: Produce demodulated audio, carrier reinserted at fQ 


Jacks: 


- 1 .8 kHz. Output level is > +14 dBm into 600 ohms 


75 22 Jack accepts 358 A plug 


with full scale meter deflection. Sufficient to drive a 


124 22 jack accepts 408 A plug 


52 type operators headset. Jack accepts 464A and 310 


135 22 jack accepts 241 A plug 


plugs. 


Operating Temperature: + 15°Cto + 35°C. 


Audio Output Levels: 0.5 V rms into 10 kn with full scale 


Power: 1 15 or 230 V ac, 48 to 66 Hz 


meter deflection. 


Option: Option 001 is a 150 Hz bandwidth instead of the 


Input Connectors: BNC 


50 Hz bandwidth. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. This section of the manual contains information and 
instructions necessary to prepare the instrument for use. 
Included are initial inspection procedures, power and 
grounding requirements, environmental information, instal- 
lation instructions and instructions for repackaging for 
shipment. 

2-3. INITIAL INSPECTION. 

2-4. This instrument was carefully inspected both mechan- 
ically and electrically before shipment. It should be free of 
mars or scratches and in electrical working order upon 
receipt. To confirm this, the instrument should be inspec- 
ted for physical damage that may have incurred in transit. 
If the instrument was damaged, file a claim with the carrier. 

2-5. POWER REQUIREMENTS. 

2-6. The Models 312B/D operate from either 115 or 230 
volts, ± 10%, 48 Hz to 66 Hz. A switch for selecting 115 V 
or 230 V ac is located in the power module located on the 
rear panel (see Figure 2-2). For 115 V operation, a 1.5 A 
slow-blow fuse should be used. For 230 V operation use a 
.75 A slow-blow fuse. Power dissipation is approximately 
100 VA. Refer to Section III for the Instrument turn-on 
procedure. 

2-7. POWER CORDS AND RECEPTACLES. 



2-8. Figure 2-1 illustrates the standard power plug config- 
urations that are used throughout the world. The -hp- part 
number directly below each illustration is the part number 





for that power cord. If the appropriate power cord is not 
included with the instrument, notify the nearest -hp- Sales 
and Service Office and a replacement cord will be provided. 

2-9. Grounding Requirements. 

2-10. To protect operating personnel, the National Electri- 
cal Manufacturers’ Association (NEMA) recommends that 
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the instrument panel and cabinet be grounded. This 
instrument is equipped with a three conductor power cable 
which, when plugged into an appropriate power receptacle, 
grounds the instrument. The offset pin on the connector is 
the ground connection. 

2-11. EIMVIROMMEiMTAL REQUIREMEIMTS. 

2-12. The Models 3 12B/D should not be operated outside 
the temperature range of -i- 15°C to -t- 35°C, at a maximum 
relative humidity of 95%. Storage temperature range is 
- 40°C to -t 75°C. 

2-13. INSTALLATION. 

2-14. The Models 312B/D are fully transistorized; there- 
fore, no special cooling is required. However, the instru- 
ment should not be mounted in such a manner that it will 
obstruct the circulation of free air. 

2-15. Bench Use. 

2-16. The instrument is shipped with plastic feet and tilt 
stand in place, ready for use as a bench instrument. For 
convenience of viewing, the front of the instrument can be 
elevated by lowering the tilt stand. The plastic feet are 
shaped to permit placing the instrument on top of other 
full-module Hewlett-Packard instruments. 



2-17. Rack Mounting. 

2-18. The instrument may be rack mounted using the rack 
mount kit (Option 908). Instructions are included with the 
kit. The rack mount is an EIA standard width of 19 inches. 
When rack mounted, there should be a minimum of 2 
inches clearance between the top, bottom and sides, and 
the rack, or other instruments. 

2-19. REPACKAGING FOR SHIPMENT. 

2-20. The following describes the general guidelines for 
repackaging the instrument for shipment. 

NOTE 

If the instrument is to be shipped to Hewlett- 
Packard for service or repair, attach a tag to the 
instrument identifying the owner and indicating 
the service or repair to be accomplished. In- 
clude the model number and full serial number 
of the instrument. In any correspondence, 
identify the instrument by model number and 
full serial number. If you have any questions, 
contact your nearest -hp- Sales and Service 
Offices. Addresses are listed at the back of this 
manual. 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR SALE 
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SECTION III 

OPERATING INSTRUCTIONS 



3-1. IWTRODUCTION. 

3-2. This section of the manual contains operating instruc- 
tions and some typical applications for the Model 312B 
Selective Voltmeter and the Model 31 2D Selective Level- 
meter. Since both instruments are very similar, no distinc- 
tion will be made in the procedures and descriptions that 
are common to both models. Procedures will be integrated 
where only minor differences occur between models. 
Procedures and features that are unique to a particular 
model will be discussed separately. Before operating the 
instrument, be sure to read the Preliminary Operating 
Information. 

3-3. PRELIMINARY OPERATING INFORMATION. 

3-4. Input Connections. 

3-5. In order to minimize the effects of extraneous noise 
and to prevent signal loss, the cables used for input 
connections should be shielded and as short as possible. 

3-6. Meter Mechanical Zero. 

3-7. Before accurate readings can be made, the meter must 
be mechanically zeroed. The meter is properly zeroed when 
the pointer rests exactly over the two zeroes at the 
left-hand side of the scale (312B) or to the left of the minus 
(-) sign for the 31 2D, with the instrument in its normal 
environment and position and no input applied. To zero the 
meter, proceed as follows; 

a. Turn the instrument on and allow thirty minutes for 
it to reach normal operating temperature. 

b. After it has reached normal operating temperature, 
turn it off and allow thirty seconds for all capacitors to 
discharge. 

c. Rotate the meter adjustment screw counterclockwise 
until the pointer is to the left of the scale. 

d. Rotate the adjustment clockwise until the pointer 
rests exactly over the two zeroes on the left edge of the 
scale (312B) or to the left edge of the minus (-) sign for the 
31 2D. See Figure 3-1 for a properly zeroed 31 2D Meter. 

e. When the pointer is properly placed, rotate the 
adjustment screw slightly counterclockwise to relieve the 
tension on the pointer suspension. If the pointer moves, 
repeat Steps c through e. 



3-8. Preliminary Calibration. 

3-9. Turn the instrument on and allow it to warm up for 
thirty minutes. While the instrument is warming up, read 
the remainder of the Operating Section. After the instru- 
ment has warmed up, perform the following procedure: 

a. Set the applicable 312B/D controls as follows: 

312B/D 



REFERENCE LEVEL -dBm - 40 

RECEIVER MODE AM 

BANDWIDTH Hz 3100 

FREQUENCY RANGE -MHz 1 

AUDIO AMPLITUDE Any Position 

AMPLITUDE RANGE -dB 0 

312B ONLY 

INPUT MODE TERMINATED 

IMPEDANCES 75 

BAL/UNBAL UNBAL 

RECEIVER MODE AM 

FREQUENCY TUNING 1 MHz ± 40 Hz 

31 2D ONLY 

INPUT IMPEDANCE OHMS 75 

METER NORMAL 

METER EXPAND Any Position 

FREQUENCY TUNING 1 MHz ± 40 Hz 



b. Connect the CALIBRATED QUTPUT to the input 
(left-hand BNC for the 312B, 75 ohm connector for the 
31 2D). The meter should indicate 0 dB (-40 dBm). If not, 
adjust the front panel CAL ADJ until it does. For the 




Figure 3-1. Proper Zero Adjustment of Model 31 2D Meter. 
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31 2D, change the METER switch to EXPAND and the 
METER EXPAND - dB switch to 0. Adjust EXPAND CAL 
for 0 dB indication. 

3-10. Input Overloading. 

3-11. Since the input circuits are untuned, the instrument 
is susceptible to overloading by strong signals, thus causing 
distortion and erroneous indications. It is important to 
know the amplitude of the largest signal present at the 
input. The REFERENCE LEVEL -dBm switch must be set 
to the first level above the largest signal present. 

EXAMPLE; 

Level of largest signal present - 21 dBm 
Level of signal to be measured - 45 dBm 

Correct Settings 

REFERENCE LEVEL -dBm - 20 Optimum Signal to 
AMPLITUDE RANGE -dB - 20 noise without 

overloading 

Incorrect Settings 

REFERENCE LEVEL -dBm - 1 0 Poor signal to 
AMPLITUDE RANGE -dB - 30 noise ratio 

REFERENCE LEVEL -dBm -30 Overload 
AMPLITUDE RANGE -dB - 10 

3-12. To avoid overloading the input, the following pro- 
cedure should be followed: 



b. Insert the signal to be analyzed. 

c. Determine the amplitude of the largest signal present 
in the frequency range of 1 kHz to 18 MHz. 

d. Set the REFERENCE LEVEL -dBm to the level of 
the largest signal present. 

e. Without changing the REFERENCE LEVEL -dBm 
switch, tune to the desired frequency and if necessary, 
adjust only the AMPLITUDE RANGE -dB switch for an 
on-scale indication. 

f. To analyze harmonics of the fundamental frequency, 
tune the instrument to that frequency and downrange only 
the AMPLITUDE RANGE -dB switch for an on-scale 
indication. 



3-13. Optimizing Signal-to-Noise Ratio. 

3-14. In general, optimum signal-to-noise ratio can be 
obtained by using the lowest setting of the REFERENCE 
LEVEL -dBm control without overloading the input and 
using the AMPLITUDE RANGE -dB control to obtain an 
on-scale indication. Optimum signal-to-noise will be ob- 
tained by following the procedure outlined in Paragraph 
3-10, Input Overloading. 

3-15. Counter Characteristics. 



a. Set the REFERENCE LEVEL -dBm to -t 20, AMPLI- 
TUDE RANGE -dB to 0 and the RECEIVER MODE to 
AM. 




Signal levels greater than + 23 dBm may dam- 
age the instrument. 



3-16. When the FREQUENCY RANGE -MHz switch is set 
to cither of the two blank positions between 0 and 17, the 
entire display will blank. When the switch is on the 0 
position and the instrument is tuned below the zero 
frequency response, the two most significant digits will be 
15 and all digits will flash. To aid in interpretation of the 
display, the most significant digits arc blanked whenever 
they are zero (any display less than 1 MHz). 




AMPLITUDE RANGE INDICATOR: Indicates the dBm 
range set up by the REFERENCE LEVEL and AMPLI- 
TUDE RANGE controls. The indicated range corresponds 
to 0 dBm on the front panel meter. The Amplitude Range 
Indicator also indicates voltage ranges when the 312B 
IMPEDANCE n switch is set to 50. The voltage range 
indicated corresponds to full scale indication. When 600 
IMPEDANCE is selected the Amplitude Range Indicator 
wi 1 1 decrease by 1 0 d B . 




REFERENCE LEVEL -dBm: A passive attenuator that 
sets up the maximum input level to the 312B. This 
attenuator should always be set to prevent overloading 
the input amplifier and to maximize signal-to-noise ratio 
(see Paragraphs 3-10 and 3-12). 




AMPLITUDE RANGE -dB: Adjusts the sensitivity of the 
312B to the level of the input signal so that an on-scale 
indication can be achieved on the 312B Meter. 






Meter: Indicates absolute power levels in dBm for any 
impedance selected by the IMPEDANCE SI switch (1^ 
control. Also indicates voltage level when 50 SI is selec- 
ted. 




Zero Set Control: Adjusts the mechanical zero position of 
the meter pointer. 




FREQUENCY RANGE -MHz: Selects frequency ranges 
from0to17MHzin1 MHz steps. 




Frequency Indicator: Indicates the center frequency of 
the 31 2B passband in kHz. When the 31 2B is tuned to the 
input signal, the counter indicates the frequency of that 
signal with a 10 Hz resolution. 




FREQUENCY TUNING: Provides continuously variable 
tuning within the range set up by the FREQUENCY 




Figure 3-2. Model 31 2B Front Panel Controls, Indicators and Connectors. 
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RANGE -MHz control . Both a coarse and fine control 
are provided. 




AUDIO AMPLITUDE: Adjusts the amplitude of the 
audio signals at the AUDIO jack . 



OUTPUT: Provides audio signals for aural monitoring in 
any of the five receiver modes. 




RECEIVER MODE; Sets up the instrument to match the 
type of signal being measured. 



a. in the AM position, amplitude modulated signals 
are detected. These signals drive the meter and are 
coupled to the AUDIO OUTPUT jack for moni- 
toring. 

b. The AM/AFC position differs from AM only in that 
the local oscillator is locked to the input signal by 
an AFC circuit. CW signals can also be measured in 
either position. 

c. In the BEAT position, the local oscillator frequency 
is mixed with the input signal frequency. The 
difference audio frequency is coupled to the AU- 
DIO OUTPUT jack. This beat frequency can be 
used as a tuning aid. 

d. The LSB and USB positions of the RECEIVER 
MODE switch are used when measuring single 
sideband signals. The LSB position is used when 
measuring lower sideband signals and will reinsert 
the carrier at fo - 1 .8 kHz. The USB position is used 
for measuring the upper sideband and will reinsert 
the carrier at fQ + 1 .8 kHz. 

CALIBRATED OUTPUT: Provides a square wave calibra- 
tion signal at 1 MHz whose fundamental amplitude is 
-40dBminto 75 ohms to be used to calibrate the 
instrument. 



CAL. ADJ.: When the CALIBRATED OUTPUT ® is 
connected to the input the CAL. ADJ. is used to 



calibrate 

signal. 



@ 



the instrument to the - 40 dBm calibration 



ON/OFF: Switches instrument power on or off. 

BANDWIDTH Hz: Selects a band of frequencies centered 
around the frequency to which the instrument is tuned. 












BAL/UNBAL Switch: In the UNBAL position, the center 
conductor of the right-hand BNC connector is grounded. 
In the BAL position the ground is removed. 

IMPEDANCE f2: Selects internal terminations when the 
INPUT MODE switch is in the TERMINATED position. It 
also normalizes the input circuits so that the meter always 
indicates in dBm regardless of the impedance selected. 

INPUT MODE Selector: When the TERMINATED mode 
is selected, internal terminations are provided and are 
selected by the IMPEDANCE Q, control. When the 
BRIDGED position is selected, the input resistance is 
nominally 10 kilohms unbalanced and 20 kilohms bal- 
anced. When the PROBE position is selected, the input 
comes from the 11530A Probe. The input BNC connec- 
tors are switched out of the circuit in the PROBE 
position. 

BRIDGED/TERMINATED Inputs: Permit either balanced 
or unbalanced measurements. To make unbalanced mea- 
surements J1 (left-hand BNC) is used and the BAL/ 
UNBAL switch is placed in the UNBAL position. 
This shorts the right-hand BNC to ground. For balanced 
measurements, the BAL/UNBAL switch should be in the 
BAL position and the signal connected between the two 
BNC connectors. 



INPUT PROBE; Provides operating voltages for the 
11530A probe and receives input signals from the probe. 



Figure 3-2. Model 312B Front Panel Controls, Indicators and Connectors (Cont'd). 
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312B OPERATING INSTRUCTIONS 

3-17. GENERAL OPERATING INFORMATION (MODEL 
312B ONLY). 

3-18. The following paragraphs describe some general 
operating considerations, using the Model 312B. Included 
are procedures for measuring amplitude modulated (AM), 
continuous wave (CW), and single sideband (SSB) signals. 
Refer to Figure 3-2 and 3-3 for an illustration and descrip- 
tions of front and rear panel features. 



3-19. Before a signal of unknown amplitude is applied to 
the instrument, set the REFERENCE LEVEL -dBm control 
to + 20 and the AMPLITUDE RANGE - dB control to 0. 



FCAUTION^ 

Signal levels greater than + 23 dBm may dam- 
age the instrument. 

3-20. To make an unbalanced measurement, connect the 
input signal to the left-hand BNC connector (Jl) and set 
the BAL/UNBAL switch to the UNBAL position. For 
balanced measurements, connect the input between the two 
BNC connectors and set the BAL/UNBAL switch to the 
BAL position. 

3-21. Wlrenever measurements are made in the Balanced 
Mode, the effects of common-mode voltage can be greatly 





1 MHZ OUTPUT: A 1 MHz signal, 340 mV to 570 mV 
rms into 1 kJ7, derived from the 312B time base. 




LOCAL OSC OUTPUT: The 30 to 48 MHz (50 to 90 mV 
into 50 U) Local Oscillator Frequency is used primarily 
with the 31 3A tracking oscillator. 




30 MHz OUTPUT: A 30 MHz signal, 40 mV - 70 mV rms 
into 50 n, is phase locked to the 1 MHz time base. This 
signal is provided for the 31 3A Tracking Oscillator. 




CARRIER BAL: Access to two carrier balance adjust- 
ments. 




Power Module: Accepts ac power cord for applying power 
to the instrument. Also contains the fuse and a switch for 
selecting 115 V or 230 V ac. For 115 V operation, a 1.5 
amp slow4alow fuse is installed; for 230 V operation, a 
0.75 amp slow-blow fuse is provided in a separate 
envelope attached to your instrument. 




1 MHz ADJ: Access to the 1 MHz time base adjustment. 




Internal/External Reference Switch: Selects either the 
EXT 1 MHz external reference or the internal 1 MHz 
reference. 



© 



RECORDER OUTPUT: A dc voltage proportional to 
input level. For a full-scale deflection of the 312B Meter, 
this dc voltage is 1 volt ± 0.1 volt. 




EXT 1 MHz Connector: Accepts a 1 MHz external refer- 
ence for the internal Local Oscillator, 



Figure 3-3. Rear Panel Controls and Connectors (Model 31 2B). 
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reduced. Figure 3-4(a) shows the instrument in the unbal- 
anced mode, connected to an unbalanced source. Any 
common-mode currents generated in the earth ground line 
will flow in Channel B but not in Channel A because of the 
high resistance of R1 . Common-mode currents in Channel B 
will develop a voltage drop across the lead resistance and 
inductance that is effectively in series with the signal 
source. Unequal current flow in the two Channels causes a 
differential voltage across R1 and R2. This differential 
voltage affects the meter indication. In critical readings this 
error can be significant. 




3-22. Figure 34(b) shows the instrument in a balanced 
mode connected to a balanced source. Common-mode 
currents in the ground line affect both Channels equally. 
Common-mode currents are suppressed by the high resis- 
tance of R1 and R2. Any small currents that do flow 
through R1 and R2 will be equal in magnitude, opposite 
in phase, and will be reduced by the common-mode rejec- 
tion of the instrument. 



3-23. If a bridging measurement is to be made, set the 
INPUT MODE to BRIDGED. If a terminated measurement 
is to be made, set the INPUT MODE to TERMINATED. In 
either case, the 312B meter will indicate in dBm provided 
the impedance F2 switch is set to match the impedance of 
the circuit under test. 



3-24. The instrument is calibrated to indicate volts when the 
IMPEDANCE -f2 switch is set to 50 VOLTS CALI- 
BRATED. If it is desirable to measure voltage at any other 
line impedance, set the INPUT MODE to 50 BRIDGED 
and use an external termination to match the impedance of 
the circuit under test. Keep in mind, however, that when 



this is done, the meter will indicate correctly only in volts 
and not in dBm, and an attenuation insertion loss cahbra- 
tion factor must be used. 

3-25. If the approximate frequency of the input signal is 
not known, set the BANDWIDTH -Hz control to 3100. Set 
the RECEIVER MODE to AM and use the FREQUENCY 
RANGE -MHz and FREQUENCY TUNING to tune to the 
input signal frequency. It may be necessary to downrange 
the AMPLITUDE RANGE -dB control for an on-scale 
indication. Once the signal has been located, placing the 
RECEIVER MODE switch to AM/AFC will keep the Local 
Oscillator locked to the input signal. If the signal being 
measured is in the presence of other signals, change the 
BANDWIDTH -Hz control to a narrower bandwidth so that 
adjacent signals will not influence the measurement. 

3-26. As an additional aid in tuning to an unknown signal 
frequency, a pair of headphones can be used to monitor the 
AUDIO output. When the RECEIVER MODE switch is in 
the BEAT position, an audible signal will be heard when 
tuned near the input signal. This method allows faster 
tuning since the signal can be more easily detected in the 
headphones than on the meter. When tuned to the exact 
input frequency, a dip will be noted on the meter and a 
zero beat will be detected in the headphones. The counters 
will indicate the input frequency with 10 Hz resolution. 

3-27. After the signal has been located, place the RE- 
CEIVER MODE in AM/AFC. The absolute power level of 
this signal can now be determined. This level is determined 
by the setting of the REFERENCE LEVEL -dBm and 
AMPLITUDE RANGE -dB controls plus the indication on 
the meter. The REFERENCE LEVEL -dBm and AMPLI- 
TUDE RANGE -dB control settings are algebraically added 
and displayed on the Amplitude Range Indicator. For 
example, the REFERENCE LEVEL - dBm is set to 
- 20 dBm, the AMPLITUDE RANGE -dB is set to + 1 0 and 
the meter indicates - 7 dBm. The Amphtude Range Indica- 
tion should indicate a - 10 range. Under these conditions, a 
0 dBm on the meter actually corresponds to - 10 dBm. 
Since the meter indicates - 7 dBm, the actual measured 
power is - 17 dBm. When measuring low-level signals, the 
BANDWIDTH -Hz control should be set to 200 Hz pro- 
vided that the input signal is not drifting more than 
± 200 Hz. By using this narrow bandwidth, the effects of 
wideband noise is reduced by more than a factor of 10. 

3-28. The frequency of the input signal can be read from 
the counters to within approximately ± 35 Hz when the 
RECEIVER MODE is in AM/ AFC. This is true because the 
bandpass has a very narrow notch in its center and the 
Local Oscillator frequency is offset by 35 Hz in order to 
keep the signal out of this notch. If the instrument is set to 
the AM/ AFC RECEIVER MODE and is tuned up toward 
the signal, the 35 Hz offset will be below the center of the 
passband. Therefore, the counter will indicate a frequency 
35 Hz lower than the frequency of the signal being 
measured. If tuned down toward the input signal, the 35 Hz 
offset will appear above the center of the passband. The 
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counter will indicate 35 Hz above the frequency of the 
input signal. 

3-29. The notch in the center of the passband offers a 
distinct advantage in that it can be used as an indicator in 
frequency measurements. To measure frequency more 
precisely, place the RECEIVER MODE switch to AM and 
fine tune for a dip in the meter indication. The instrument 
is then tuned to the center of the passband and the 
counters will indicate the input signal frequency with a 
10 Hz resolution. 

3-30. AM MEASUREMENTS. 

3-31. nie procedure for making AM measurements is 
identical to that for making general measurements. Wlien 
measuring AM signals, a pair of headphones can be used to 
monitor the AUDIO OUTPUT. Tlie AUDIO OUTPUT can 
also be used as an aid in tuning. 

3-32. A typical use of the AM position of the RECEIVER 
MODE switch is to measure the balance of the sideband 
power in a single tone AM signal. To do this, tune to the 
carrier frequency plus the modulation frequency and 
measure the upper sideband power. Now tune to the carrier 



frequency minus the modulating frequency and measure 
this signal. The difference between these two readings is an 
indication of non-linear modulation or the presence of 
undesirable frequency components. 

3-33. SINGLE SIDEBAND MEASUREMENTS. 

3-34. The first two requirements in measuring a sideband 
signal are that the channel carrier frequency must be known 
and whether the signal is an upper sideband or a lower 
sideband. 

3-35. If an upper sideband measurement is to be made, the 
RECEIVER MODE switch must be set to the USB position. 
Next, tune to the channel carrier frequency -t 1 .8 kHz. For 
example, assume that an upper sideband measurement is to 
be made at a channel carrier frequency of 64 kHz. Set the 
RECEIVER MODE switch to USB. Set the BANDWIDTH 
-Hz to 3100, the REFERENCE LEVEL -dBm to -H 20, and 
the AMPLITUDE RANGE -dB to 0. Tune to 65.8 kHz 
(64 kHz + 1 .8 kHz) and downrange the REFERENCE 
LEVEL -dBm for an on-scale indication. If desired, a pair of 
headphones can be used to monitor the signal. Fine tune 
for best reception. 





RANGE -dB; Adjusts the sensitivity of the instrument to 
the level of the input signal so an on-scale reading is 
obtained. 




REFERENCE LEVEL -dBm: A passive attenuator that 
sets up the maximum input level to the instrument. This 
attenuator controls the INPUT OVERLOAD light and 



should be set to the lowest range where the OVERLOAD 
light does not come on. 




INPUT OVERLOAD: An input overload of -t-gdB or 
greater turns on the OVERLOAD light. Uprange the 
REFERENCE LEVEL -dBm until the OVERLOAD 
light goes out. 



Figure 3-5. Model 31 2D Front Panel Controls, Indicators and Connectors. 
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3-36. Lxjwer sideband signals can be monitored and mea- 
sured in the same manner as upper sideband signals except 
the frequency must be tuned to 1.8 kHz below the channel 
carrier frequency and the RECEIVER MODE switch placed 
in the LSB position. 



3120 OPERATING INSTRUCTIONS 



3-37. GENERAL OPERATING INFORMATION (3120 
ONLY). 

3-38. The following paragraphs describe some general 
operating considerations using the 31 2D. Although most of 
the features of the Models 312B and 31 2D are similar, some 
procedures will be repeated for simplicity, utilizing features 
and front panel names as they apply only to the Model 
31 2D. Figures 3-5 and 3-6 illustrate and describe the front 
and tear panel features of the 31 2D. 

3-39. Before performing any measurements, familiarize 
yourself with the Preliminary Operating Information as 
described in Paragraphs 3-3 through 3-15. 



3-40. General Measurements. 

3-41. The following procedures describe the basic steps in 
making general frequency and amplitude measurements. 

342. If the frequency and amplitude of the input signal is 
unknown, begin by setting the REFERENCE LEVEL 
control to -i-20, the RANGE dB control to 0, and the 
BANDWIDTH to 3100. Tune over the frequency range of 
interest until an indication is noted on the meter. If there is 
no indication, downrange the REFERENCE LEVEL -dBm 
control and again tune over the frequency range of interest. 
When an indication is noted on the meter, downrange the 
REFERENCE LEVEL -dBm control to the lowest range 
where the OVERLOAD light does not come on. Fine tune 
the frequency control for a maximum indication. If there is 
a possibility that broadband noise or extraneous signals are 
present at the input, change the BANDWIDTH control to 
the narrowest bandwidth that will yield a steady on-scale 
indication. 

3-43. As an additional aid in tuning to an unknown signal 
frequency, use the built-in speaker or plug a pair of 
headphones into the AUDIO OUTPUT jack. When the 
RECEIVER MODE switch is set to the BEAT position, an 



-rs AMPLITUDE RANGE INDICATOR: Indicates the dBm 
range set up by the REFERENCE LEVEL and RANGE 
controls. The indicated range corresponds to OdBm on 
the meter. 

METER; The top scale indicates absolute power levels at 
any INPUT IMPEDANCE OHMS (§) position. The 
bottom scale is an expanded scale with a 2 dB full scale 
swing. 



They are also coupled to the speaker or the audio 
output jacks. 

b. In the BEAT mode the local oscillator frequency is 
mixed with the input signal frequency. The resul- 
ting audio can be used as an aid in tuning. 

c. The LSB (Lower Sideband fQ - 1 .8 kHz), and USB 
(Upper Sideband fQ + 1 .8 kHz) are used to reinsert 
the carrier when measuring single sideband signals. 




(5 

® 

® 

® 



(!!) 



ZERO SET: Mechanically sets the meter. Adjust this until 
the meter pointer rests on the left edge of the minus (-) 
sign. 

METER NORMAL/EXPAND: Determines whether the 
top or bottom scale on the meter is used. 

FREOUENCY RANGE -MHz: Selects frequency ranges 
from 0 thru 1 7 in 1 MHz steps. 

FREQUENCY COUNTER: Indicates the center fre- 
quency of the bandpass in kHz with 10 Hz resolution. 

FREQUENCY TUNING: Provides continuously variable 
tuning within the range set up by the FREQUENCY 
RANGE -MHz (T) control. 

AUDIO AMPLITUDE: Adjusts the level of the audio 
output at the jacks or speaker. 

OUTPUT - Boon: Interrupts the speaker and transfers 
the audio output to an external receiver. Maximum 
output level is at least -i- 14 dBm into 600 ohms. 



© CALIBRATED OUTPUT: Provides a square wave output 
signal at 1 MHz whose fundamental amplitude is - 40 d Bm 
into 75 used to calibrate the instrument. 



CAL. ADJ.: When the CALIBRATED OUTPUT (J) is 
' connected to the 75 n input , the CAL. ADJ. is used 
to calibrate the instrument to -40 dBm into 75 il. 



BANDWIDTH -Hz: Determines the selectivity of the 
instrument. 




LINE: 

off. 



LINE Switch turns the instrument power on or 




METER EXPAND dB: Steps the Expand Meter Mode in 
1 dB steps. 



EXPAND CAL: Calibrates the expand portion of the 
meter. 

INPUT IMPEDANCE OHMS: Selects termination imped- 
ances provided internally. It also normalizes the input 
circuits so that the meter always indicates in dBm 
regardless of the impedance selected. 



RECEIVER MODE: Conditions the input circuits to 
match the type of signal being measured. 



a. In the AM mode. Amplitude modulated signals are 
detected. These detected signals drive the meter. 



@ 135 n,: Balanced, terminated signal input. 

@ 124 n: Balanced, terminated signal input. 

75 fi: Unbalanced, terminated signal input connector. 



Figure 3-5. Model 312D Front Panel Controls, Indicators and Connectors (Cont'd). 
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1 MHz OUTPUT; A 1 MHz signal, 340 mV to 570 mV 
rms into 1 kS2, derived from the 31 2D time base. 



LOCAL OSC OUTPUT: The 30 to 48 MHz (50 to 90 mV 
into 50 J2) Local Oscillator Frequency is used primarily 
with the 31 3A tracking oscillator. 



Power Module: Accepts ac power cord for applying power 
to the instrument. Also contains a fuse and a switch for 
selecting 1 1 5 V or 230 V operation. For 115V operation, 
a 1.5 amp slow-blow fuse is installed; for 230 V opera- 
tion, a 0.75 amp slow-blow fuse is provided in a separate 
envelope attached to your instrument. 115V/230V 
Switch sets up the input power circuitry to accept either 
115 V ac or 230 V ac. The selected line voltage will be 
indicated. 



® 

® 

® 

® 

® 

® 



RECORDER OUTPUT : A dc voltage proportional to 
input level. For a full-scale deflection of the 312D Meter, 
this dc voltage is 1 volt ± 0.1 volt. 

30 MHz OUTPUT: A 30 MHz signal, 40 mV -70 mV rms 
into 50 il, is phase locked to the 1 MHz time base. This 
signal is provided for the 31 3A Tracking Oscillator. 

CARRIER BAL; Access to two carrier balance adjust- 
ments. 

1 MHz ADJ: Access to the 1 MHz time base adjustment. 

Internal/External Reference Switch: Selects either the 
EXT 1 MHz external reference or the internal 1 MHz 
reference. 

EXT 1 MHz Connector; Accepts a 1 MHz external refer- 
ence for the internal Local Oscillator. 



Figure 3-6. Rear Panel Controls and Connectors. 



audible tone will be heard when the 31 2D is tuned near the switch to AM and tune for the sharp dip in the center of its 

input signal. This method allows faster tuning since the beat passband. The counter will then indicate the input signal 

note can be more easily detected than the meter deflection. frequency with 10 Hz resolution. 

3-44. To determine the absolute power level of this signal, 3-46. AM Measurement, 

first switch the RECEIVER MODE switch to AM and tune 

for the maximum meter reading. Add the resulting meter 3-47. A typical use of the AM position of the RECEIVER 

indication to the indication on the Amplitude Range MODE switch is to measure the balance of the sideband 

Indicator (to the left of the meter). This sum is the absolute power in a single tone AM signal. To do this, tune to the 

power level. If, for example, the meter reads - 7 dBm, and carrier frequency plus the modulation frequency and 
the - 10 Range Indicator is lit, the power level is - 17 dBm. measure the upper sideband power. Now tune to the carrier 

Use the narrowest practical BANDWIDTH -Hz setting to frequency minus the modulating frequency and measure 

exclude as much wideband noise as possible. this signal. The difference between these two readings is an 

indication of non-linear modulation or the presence of 
3-45. To measure frequency, set the RECEIVER MODE undesirable frequency components. 
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3-48. Single Sideband Telephone Channel Measurements. 

3-49. The first two requirements in measuring a sideband 
signal are that the channel carrier frequency must be known 
and whether the signal is an upper sideband or a lower 
sideband. 

3-50. If an upper sideband measurement is to be made, the 
RECEIVER MODE switch must be placed in the USB 
position. Next, tune to the channel carrier frequency plus 
1.8 kHz. For example, assume that an upper sideband 
measurement is to be made at a channel carrier frequency 
of 64 kHz. First, set the RECEIVER MODE switch to the 
USB position. Set the BANDWIDTH -Hz control to 3100 
and set the REFERENCE LEVEL -dBm attenuator as 
described in Paragraph 3-43. Tune to 65.8 kHz (64 kHz 
-I- 1.8 kHz) and if necessary, downrange the RANGE -dB 
control until an on-scale indication is obtained on the 
meter. 

3-51. If desired, a pair of headphones can be used to 
monitor the signal. Fine tune for the best reception. 

3-52. Lower sideband signals can be monitored and mea- 
sured in the same manner as upper sideband signals except 
the frequency must be tuned to 1 .8 kHz below the channel 
carrier frequency and the RECEIVER MODE switch placed 
in the LSB position. 

3-53. APPLICATIONS. 

3-54. The following paragraphs describe some typical 
applications using the Model 312B Selective Voltmeter and 
the Model 31 2D Selective Levelmeter. Some of the applica- 
tions apply to both models, while others are unique to a 
particular model. The applicable model number(s) will be 
listed in the paragraph heading. 

3-55. Harmonic Distortion Tests (312B/D). 



3-56. One of the most important tests of an amplifier is its 
ability to faithfully reproduce its input waveshape at the 




Figure 3-7. Harmonic Distortion Test. 



output. Nonlinear operation of an amplifier causes fre- 
quency components to appear in the output that were not 
present at the input signal. 

3-57. Figure 3-7 shows a simple test setup for checking 
harmonic distortion. In this setup, the oscillator is used to 
supply the fundamental frequency fj . The low pass filter 
provides sharp cutoff just above fi to insure that the input 
signal to the amplifier is clean and free of higher order 
harmonics. Any harmonics present in the output are 
contributed by the amplifier. 

3-58. First tune to fj to establish a reference. Next tune to 
f 2 , f 3 , f 4 , etc., and the amplitude of these harmonics 
measured. Total harmonic distortion can be computed by 
the equation: 

\j'El + + E4 -t . . . . % 

Harmonic Distortion = 100 — 

E, 

3-59. Intermodulation Distortion (312B/D). 

3-60. Another method of testing an amplifier for distortion 
is the intermodulation method. There are two widely used 
methods of measuring intermodulation distortion, the CCIF 
(International Telephonic Consultive Committee) method 
and the SMPTE (Society of Motion Picture and Television 
Engineers) method. 

3-61. In the CCIF method of measuring intermodulation 
distortion, two signals of equal amplitude but slightly 
different in frequency are used. These two signals, fa and 
fb, are applied to the input of the amplifier under test 
through a 6 dB pad as shown in Figure 3-8. Frequency 
components of the two signals will mix due to nonlinearity 
of the amplifier. 

3-62. Use the 312B/D to measure the result of this mixing 
(as shown graphically in Figure 3-9). Intermodulation 
distortion is defined by the equation. 

Ed 

% Distortion = 100 

Ea Eb 




Figure 3-8. Intermodulation Distortion Test Setup. 
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Figure 3-9. Intermodulation Distortion Products 
CCIF Method. 



3-63. In the SMPTE method of measuring distortion, two 
signals are used, one approximately 50 times higher in 
frequency than the other. Nonlinearity in the amplifier 
causes mixing of the two fundamental frequencies. Har- 
monics of the lower frequency will also be generated, which 
mix with the higher frequency. These intermodulation 
products are shown in Figure 3-10. Intermodulation distor- 
tion is defined as: 



% Distortion =100 -r 

E. 




Figure 3-10. Intermodulation Distortion SMPTE Method. 



3-64. Flatness Test (312B/D). 

3-65. The flatness of an amplifier or even an entire system 
can be accurately determined to within 0.1 dB when 
utilizing the 313A Tracking Oscillator and 312B/D. To test 
the flatness of a system, connect the equipment as shown in 
Figure 3-11 and set up the 313A to track the 312B/D meter 
indication (refer to the 3 13 A Operating and Service 
Manual). If using a 312D, the meter switch must be set to 
NORMAL. 

a. Place SI (Figure 3-11) in the measure position and 
tune the 312B/D to the reference frequency. 

b. Adjust the 313A and 312B/D attenuators for a 
reference indication on the 312B/D meter. 

c. Adjust the 31 3 A SCALE OFFSET for a zero center 
scale reference. 



d. Place SI in the COMPARE position and use the 
precision attenuator to bring the 312B/D and 313A Meter 
back to the reference indication. The system gain will be 
that indicated on the precision attenuator. 

e. Repeat Steps a through d at each frequency of 
interest. 

3-66. For less critical applications flatness can be measured 
directly using the 312B/D and 313A. Set up the 313A for 
tracking operation and tune the 312B/D through the 
desired frequency range. Use the 313A attenuators in place 
of the precision attenuators in Figure 3-1 1 . 




3-67. Noise Measurements (Model 312B). 

3-68. The 312B is particularly useful in making noise 
measurements. The low internal noise of the 312B allows 
noise measurements down to typically -130 dBm on the 
200 Hz bandwidth, 600 impedance or - 120 dBm on all 
other impedances. The 312B Option 01 offers the advan- 
tage of being able to measure noise on the telephone carrier 
channels without interference or influence from adjacent 
channel carrier. This is accomplished by “notching out” the 
adjacent channel carriers at plus and minus 2 kHz from the 
312B tuned freqliency (Figure 3-12). The following para- 
graphs describe the method of measuring the noise on 
telephone carrier channels. 

3-69. Measuring Noise on Telephone Carrier Channels 
(Model 312B Only). 

3-70. In long haul telephone transmission, signals are 
constantly being introduced from various sources. It is 
therefore very important that a capability exist for mea- 
suring the noise on telephone carrier channels. The 312B 
Option 01 was designed for this purpose. 

3-71. To measure the noise on a telephone carrier channel, 
first choose a channel that is not occupied and determine 
its frequency. It should also be determined whether this 
channel is erect or inverted. 
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3-72. Set the 312B BANDWIDTH -Hz to 3100, RE- 
CEIVER MODE to AM and the INPUT MODE to 
BRIDGED. Set the remainder of the controls for level 
measurements. 

3-73. Connect the 312B to the circuit under test and tune 
the 312B. If the channel under test utilizes the upper 
sideband, tune the 312B to exactly 2 kHz above the 
channel carrier frequency. Conversely, if the channel under 
test utilizes the lower sideband, tune the 312B 2 kHz below 
the channel carrier frequency. For example, assume that 
noise is to be measured on the carrier channel at 100 kHz. 
Since this channel normally utilizes the upper sideband, 
tune the 312B to exactly 102 kHz. Downrange the AMPLI- 
TUDE RANGE -dB and REFERENCE LEVEL -dBm 
controls as required for an on-scale meter indication. 

3-74. Steady Noise Measurements in dBrnCO (Model 31 2D 
Only). 

3-75. The 312D incorporates a 2.3 kHz bandwidth (at the 
3 dB points) which allows direct “C” Message noise 



measurements in a voice channel. Noise measured in dB 
above - 90 dBm in expressed in dBm, and when it is “C” 
Message weighted and referenced to a 0 TLP (Transmission 
Level Point) is expressed in dBrnCO measurement. The 
following is a technique for dBrnCO measurements. 

a. Place a 1 kHz tone at the proper TLP in the transmit 
side of the voice channel under test. 

b. Select the proper channel in the frequency plan and 
offset the 31 2D by 1 kHz. 

1. In lower sideband mode, subtract 1 kHz. 

2. In upper sideband mode, add 1 kHz. 

c. Measure the level of the tone using the 2300 
bandwidth. 

d. Record the 1 kHz tone; then remove the tone. 
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e. Downrange the 31 2D attenuators until an on-scale 
noise measurement is obtained. 

NOTE 

It is best to avoid the upper one-third of the 
meter scale during noise measurements since 
clipping can occur in the meter detector. 



3-78. Phase Jitter Measurement. 

3-79. Place a 1 kHz tone at the proper TLP in the voice 
channel under test and proceed as follows: 

a. Obtain an on-scale meter reading (use the 2300 
bandwidth and BEAT receiver mode). 

b. Offset the 31 2D frequency by 800 Hz so that the 
audio output tone is shifted from 1800 Hz to 1000 Hz. 



f. Record the noise reading. 

g. Subtract the signal reading from the noise reading 
algebraically; then add the result to 90.5 to obtain the 
answer in dBrnCO. 

Example : 



1. In upper sideband subtract 800 Hz. 

2. In lower sideband add 800 Hz. 

c. Connect an external Phase Jitter Meter Test Set to 
the output jack (310 plug) and adjust the AMPLITUDE 
control for the proper output level. 



Noise reading 
Signal reading 
S/N Ratio 
Conversion factor 
S/N Ratio 
dBrnCO 



-86.5 

(-) - 32.2 dBm 

-54.3 

90.5 

54.3 

36.2 



3-76. Impulse Noise Measurement. 

3-77. Impulse noise should be measured after completing a 
steady noise measurement. 



d. Follow the phase jitter measurement procedure 
outlined by the phase jitter test set manufacturer. 

3-80. Expand Meter Reading (Model 312D Only). 

3-81. Follow this procedure to better perceive small level 
variations of a signal. In the METER EXPAND mode, it is 
possible to resolve changes of .02 dB on the 31 2D Meter. 

a. Obtain an on-scale NORMAL meter reading. 



a. Follow the procedure outlined in the STEADY 
NOISE MEASUREMENTS in dBrnCO. 



b. Set the METER EXPAND attenuator to within 1 dB 
of the NORMAL meter reading. 



b. Be sure the meter reading is in the lower one-third of 
the meter scale to avoid noise peak clipping. 

c. Connect an external NMS (Noise Measuring Set) to 
the audio output (310 plug) and adjust the AMPLITUDE 
control for the proper input to the external NMS. 

d. Follow the procedures on the NMS for measuring 
impulse noise. 



c. Switch the METER NORMAL/EXPAND switch to 
EXPAND. The lower meter scale will light and the reading 
will be on-scale. 

3-82. If, for example, the meter reading of Step a were 
4.3 dB, set the METER EXPAND switch to either 4 or 
5 dB. Next, set the METER EXPAND/NORMAL switch 
to EXPAND. Variations in signal level as small as .02 dB 
can now be resolved. 
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THEORY OF OPERATION 



4-1. IIMTRODUCTION. 

4-2. This section of the manual contains information 
necessary for an understanding of the theory of operation 
of the Models 312B/D. Included is a block diagram 
description and detailed circuit description. Since both 
models are very similar, the theory wUl be integrated, 
calling out those areas that are different for a specific 
instrument. 

4-3. GENERAL DESCRIPTION. 

4-4. The Model 312B/D measures the frequency and 
amplitude of continuous wave (CW), amplitude modulated 
(AM), and single sideband (SSB) signals in the frequency 
range of 1 kHz to 18 MHz. The instrument functions very 
much like a tuned receiver, i.e., the input signal is mixed 
with a local oscillator frequency to produce an intermediate 
frequency (IF). The resulting amplitude is displayed on a 
meter and the frequency is displayed by an internal 
frequency counter. 

4-5. BLOCK DIAGRAM DESCRIPTION. 

4-6. Refer to Figure 4-1 for the following description. 

4-7. Input Circuits (312B Only). 

4-8. The input circuitry (Figure 4-2) is necessary to 
condition the signal for processing. The input circuitry 
allows a choice of balanced or unbalanced inputs that can 



be either terminated or bridged. Provisions are included for 
the use of the -hp- Model 1 1530A probe. When operated in 
the terminated mode a choice of any one of the popular 
impedances is available. The input attenuator (REFER- 
ENCE LEVEL) provides the necessary attenuation to 
prevent overloading the input amplifier. 

4-9. The input can be applied either through BNC connec- 
tor or through the 1 1530A Probe. When utilizing the BNC 
inputs, set the INPUT MODE switch to any position except 
PROBE. 

4-10. For unbalanced inputs, the signal is applied to the 
left BNC connector. The BAL/UNBAL switch should be in 
the UNBAL position. This grounds the center conductor on 
the right BNC. For balanced inputs, the BAL/UNBAL 
switch should be set to BAL and the balanced input signal 
applied to both BNC connectors. 

4-11. When the INPUT MODE switch is set to TERMI- 
NATED, the input signal is terminated in the impedance 
selected by the IMPEDANCE switch. In the 50 position 
of the IMPEDANCE switch, the voltage level of the input 
signal can be read on the meter. When the INPUT MODE is 
set to BRIDGED, the input impedance is 10 kS2 unbalanced 
and 20 kJ2 balanced. When the PROBE mode is selected an 
impedance should be selected to match the impedance of 
the circuit under test. 

4-12. The REFERENCE LEVEL attenuator adjusts the 
level of the input signal to prevent overloading of the 




Figure 4-1. 312B/D Simplified Block Diagram. 
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untuned input amplifier. Since the input amplifier is 
untuned it is susceptible to overloading by extraneous 
signals. For this reason the REFERENCE LEVEL attenua- 
tor should be set to the level of the highest signal expected 
to be present. To check for overloading, refer to Paragraph 

3- 10. 

4- 13. The output of the REFERENCE LEVEL attenuator 
is coupled to the Input Amplifier Assembly which is 
untuned. The input to this amplifier can be either balanced 
or unbalanced depending upon the setting of the BAL/ 
UNBAL switch. The output is single ended and drives the 
19.5 MHz Low Pass Filter. 

4-14. The output of the 19.5 MHz Low Pass filter is 
coupled through the impedance switch where normalizing 
attenuators can be selected to match the impedance of the 
source being measured. These attenuators are required so 
that the meter will always indicate DBM. 

4-15. Input Circuits (312D Only). 

4-16. The input circuits for the 31 2D (Figure 4-3) are 
similar to the input circuits for the 312B. The primary 
differences are: 



a. Available input impedances are 75 ohms, 124 ohms 
and 135 ohms. These are always terminated. The 75 ohm 
input is always unbalanced. Balanced measurements can 
only be made at 124 ohm and 135 ohm impedances. 



b. There is no capability for using the Model 11530A 
Input probe. 

c. The 31 2D has an overload detector prior to the first 
mixer, which warns the operator of an overload when the 
input to the Input Amplifier and Mixer exceeds a fixed 
level. 



4-17. First Mixer. 

4-18. After processing by the input circuits the signal is 
coupled to the First Mixer Assembly, A31. Here the input 
signal (1 kHz to 18 MHz) is mixed with the LOCAL 
OSCILLATOR (30 MHz - 48 MHz) to produce a 30 MHz 
IF. The First Mixer Assembly also contains an output 
amplifier which couples the Local Oscillator signal to an 
output jack located on the rear panel. This signal is one of 
three signals used by the 313A Tracking Oscillator. 
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Figure 4-3. Simplified Input Circuit (31 2D Only). 



4-19. Local Oscillator. 

4-20. The purpose of the Local Oscillator is to produce a 
range of frequencies between 30 MHz and 48 MHz. The 
oscillator operates at a frequency 30 MHz above the input 
signal, which is in the range of 1 kHz to 1 8 MHz. 




Figure 4-4. Simplified Block Diagram of the Step Lock Loop. 



4-21. The Local Oscillator consists of two phase lock 
loops, a summation Loop and a Step Lock Loop. The Step 
Lock Loop is phase locked to a 1 MHz reference frequency. 
The Summation Loop is referenced to the Step Lock Loop 
and a Variable Frequency Oscillator. 

4-22. Figure 4-4 illustrates a simplified block diagram of 
the Step Lock Loop. When the loop is phase locked, the 
1 MHz feedback will be exactly equal in frequency to the 
1 MHz reference. Therefore the VTO can be tuned to any 
integer multiple of the reference frequency. As shown in 
Figure 4-4, the VTO oscillates at an exact multiple of 
1 MHz, in the frequency range of 28 to 45 MHz. The 28 to 
45 MHz signal is divided by the number N (determined by 
the setting of the frequency range switch) such that the -t- N 
Counter output is always 1 MHz when the loop is stabilized. 
When the two inputs to the Phase Detector are not at the 
same frequency, an error signal is produced to tune the 
VTO until they are at the same frequency. 



4-23. Figure 4-5 illustrates a simplified block diagram of 
the Summation Loop. Basic operation of this loop is the 
same as the Step Lock Loop. The primary difference is that 
the 2 - 3 MHz difference frequency between the 
28 - 45 MHz oscillator and the 30 - 48 MHz oscillator is 
phase locked to the 2 - 3 MHz VFO. 

4-24. The reference frequency for the Summation Loop 
comes from the 2-3 MHz VFO. Tuning within the 
2 - 3 MHz range is accomplished by the front panel fre- 
quency tuning control. The offset frequency comes from 
the Step Lock Loop. The 2 - 3 MHz feedback signal is 
derived by mixing the 28 - 48 MHz signal from the Step 
Lock Loop with the 30 - 48 MHz signal from the First 
Local Oscillator. The difference frequency is in the range of 
2 - 3 MHz. The phase detector provides the signal informa- 
tion required to ensure that the Local Oscillator frequency 
is the sum of the 28 - 45 MHz Step Lock frequency and the 
2 - 3 MHz VFO frequency, thus providing an oscillator with 
essentially infinite resolution in the range of 30 to 48 MHz. 

4-25. The Step Lock Loop functions as already described. 
Figure 4-6 has been expanded to show more detail. The 
1 MHz reference frequency is derived from the 1 MHz 
Crystal Oscillator. Thus, the entire Local Oscillator is 



Figure 4-5. Simplified Block Diagram of the Summation Loop. 




4-3 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR SALE 







Section IV 



Model312B/D 



referenced to this stable oscillator. A low pass filter has 
been added to the output of the Step Lock Phase Detector 
to filter the dc control voltage. The -t N Counter divides the 
VTO frequency by some number (determined by setting of 
the frequency range switch) such that the output is always 
1 MHz when the loop is locked. 

4-26. The Summation Loop in Figure 4-6 has been 
expanded to show low pass filters at the output of the 
Phase Detector, the Summation Loop Mixer, the Summing 
Amplifier, and the pretune line from the Step Lock Loop. 
The low pass filter at the output of the Summation Loop 
Mixer passes only the difference frequency from the 
Summation Loop Mixer. The filter at the output of the 
Summation Amplifier filters the dc tuning voltage before 
being applied to the First Local Oscillator. Any noise or 
frequency components on the tuning voltage can cause 
sidebands or FM on the Local Oscillator output. The 
Summation Amplifier combines the dc error voltage from 



the Summation Loop with the dc pretune voltage from the 
Step Lock Loop. If either of these error voltages change, 
the Local Oscillator frequency will change. The error 
voltage from the Summation Loop changes when the 
frequency tuning control is changed. The pretune voltage 
from the Step Lock Loop changes when the frequency 
range is changed. 

4-27. To illustrate how the loops function, assume that the 
range switch is changed. This changes the N number and 
the feedback signal in the Step Loop Loop is no longer 
equal to the 1 MHz reference. The tuning signal from the 
Step Lock Loop Detector tunes the Step Lock VTO to a 
new frequency to satisfy the loop. At the same time, this dc 
signal (pretune) is sent to the Summation Amplifier in the 
Summation Loop. This error signal pretunes the First Local 
Oscillator to a new frequency to ensure that the Local 
Oscillator runs at 2 - 3 MHz above the Step Lock Oscillator 
instead of 2 - 3 MHz below it. 




Figure 4-6. Local Oscillator Block Diagram. 
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Figure 4-7. Active Filter Block Diagram. 



4-28. 30 MHz Bandpass Filter and IF Amplifier. 

4-29. The 30 MHz IF signal is coupled through a 30 MHz 
Bandpass Filter and to the input of one section of the 
AMPLITUDE RANGE attenuator. Up to 40 dB of attenua- 
tion can be selected before the signal is coupled to the IF 
Amplifier. The IF Amplifier provides the gain required to 
drive the Second Mixer. 



4-30. Second Mixer. 

4-31. The Second Mixer combines the 30 MHz IF signal 
with a signal from the 30 MHz Oscillator Assembly. When 
mixed, a sum and difference frequency is generated. Since 
the difference frequency is desired the sum frequency is 
rejected. The difference frequency will be zero plus and 
minus the information present in the input signal. The 
Second Mixer has two outputs. The phase relationship 
between these two outputs depends on whether the Loci 
Oscillator is tuned above, below or exactly to the input 
frequency. The two outputs of the Second Mixer must first 
go through a series of active filters where the bandpass of 
the instrument is determined. 



4-32. Active Filters. 

4-33. The purpose of the Active Filters is to help in 
shaping the bandpass. A front panel BANDWIDTH selector 
provides a choice of either 200 Hz, 1000 Hz or 3100 Hz 
bandwidths for the 312B or 50 Hz, 2300 Hz or 3100 Hz for 
the 31 2D. 



4-34. Referring to Figure 4-7, the split 30 MHz IF signal is 
phase shifted by 90° and drives two balanced bridges in the 
Second Mixer. The second input to the Second Mixer is 
30 MHz which is phase locked to the 1 MHz time base. The 
outputs of the second mixer are two audio signals. 

4-35. The two audio outputs from the Second Mixer are 
amplified by a preamplifier to drive the active filter. The 
active filters consist of two channels of six amplifiers in 
cascade, each producing a 12 dB per octave roll off for a 
total of 72 dB per octave roll off in each channel. The 
bandwidth of these amplifiers is controlled by switching 
resistors and capacitors in the feedback circuit. 

4-36. The audio information, having a channel phase 
difference of 90° is coupled from the active filters to the 
Third Mixer. The second input to the Third Mixer is two 
250 kHz signals also at 90° with respect to each other. 
These two signals are also derived from the 1 MHz time 
base. 

4-37. Third Mixer. 

4-38. The Third Mixer combines the phase shifted audio 
from the Active Filters with the phase shifted 250 kHz 
signal from the Binary Dividers in two balanced bridges. 
The sum components having been phase shifted 180° (90° 
in the Second Mixer and 90° in the Third Mixer) cancel in 
the output. The difference components having undergone 
an additional 180° phase shift are in phase and add. The 
250 kHz signal from the Third Mixer is coupled to the 
Meter Amplifier. The net result is to restore the sideband 
information to the proper relationship with the carrier. 
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4-39. The output of the Third Mixer is coupled through 
the 250 kHz IF Attenuator (part of the AMPLITUDE 
RANGE switch) to drive the Meter Amplifier. 

4-40. Audio Amplifier and Single Sideband Oscillator. 

4-41. The Audio Amplifier and Single Sideband Oscillator 
serves a dual purpose. When used in either AM or AM/AFC, 
the audio information is amplified and coupled to the 
AUDIO OUTPUT jack on the front panel. When operated 
in the BEAT receiver mode, the audio signal produced 
when the Local Oscillator is tuned near the input signal is 
also amplified by the Audio Amplifier and coupled to the 
AUDIO OUTPUT jack. When operated in LSB or USB, the 
250 kHz signal from the Meter Amplifier is first amplified 
and then split in phase. After being split in phase, it is 
summed with a Carrier Oscillator frequency either 1 .8 kHz 
above or 1.8 kHz below 250 kHz. The difference frequency 
is coupled to the Audio Amplifier, amplified and then 
coupled to the AUDIO OUTPUT jack. 

4-42. Automatic Frequency Control (312B Only). 

4-43. The purpose of the AFC circuit is to lock the 312 
Local Oscillator Frequency to the input signal frequency. 
The input to the AFC circuit consists of two channels of 
information. The phase relationship of the signals in these 
two channels determines the direction in which the Local 
Oscillator Frequency must change. The phase relationship is 
established in the Second Mixer but the AFC circuit 
determines which direction and how far the Local Oscil- 
lator Frequency must change. 

4 - 44 . The AFC circuit also senses the level of the signal in 
one channel to determine if the level is high enough to 
track. When the level is too low for the AFC circuit to 



track, the error signal from the AFC to the input of the 
Variable Frequency Oscillator is disabled. 

4-45. Counters. 

446. The purpose of the counter is to display the fre- 
quency- of the input signal to which the instrument is 
tuned. The frequency displayed depends on the setting of 
the Frequency Range switch and the frequency of the 
2 - 3 MHz VFO. The Frequency Range switch determines 
the particular range, while the 2 - 3 MHz VFO frequency 
determines the frequency within each range. 

447. The 2 - 3 MHz VFO signal (Figure 4-8) first passes 
through an amplifier, where it is squared to drive the Count 
Gate. The 1 MHz input signal is also squared to drive the 
decade dividers (4- 10 K) whose output is a 5 Hz square 
wave to drive the Count Gate. The output of the Count 
Gate is a gated 2 - 3 MHz signal that is counted to provide a 
frequency display for all digits except the MHz digits. The 
MHz digits are controlled by the setting of the frequency 
Range switch. The Measurement Control provides timing 
for latch and reset operations. 

4-48. Figure 4-9 is a more detailed block diagram of the 
counter. It has been expanded to show in more detail how 
the MHz digits are selected. 

449. The 0-18 MHz input frequency range is divided into 
18 ranges (0 through 17), each covering a 1 MHz range, 
with approximately 200 Hz overlap. If the instrument is 
tuned above or below its normal range, i.e., into the over- 
lap, the 2 - 3 MHz VFO frequency will be above 3 MHz 
or below 2 MHz respectively. This means that the MHz digit 
in the display must change. 

4-50. If the VFO is tuned into the overlap range, up/down 
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Figure 4-9. Complete Counter Block Diagram. 



select and up/down enable signals are sent to the MHz 
Select Circuit to either add or subtract one digit of 
information from the information from the Frequency 
Range Switch. 

4-51 . The blanking circuit causes the display to flash if the 
Frequency Range is set to 0 and the 2 - 3 MHz VFO is 
tuned below 2 MHz. This is an invalid condition since the 
instrument cannot operate in a negative frequency domain. 



4-56. DETAILED CIRCUIT DESCRIPTION. 

4-57. Input Selector A38 Schematic No. 1 (312B Only). 

4-58. The Input Selector is the first step in processing the 
input signal before any frequency and amplitude measure- 
ments can be made. The Input Selector provides a choice of 
balanced or unbalanced measurements, which can be either 
bridged or terminated. 



4-52. Meter Amplifier. 

4-53. The Meter Amplifier provides the gain necessary to 
drive several circuits. In the 312B, it drives the detector for 
the meter and recorder output. It also supplies an audio 
signal to the audio output jack by way of Audio Amplifier 
AlO. In the 31 2D, it drives the meter through the Meter 
Expand Amplifier A 101. An audio signal is also supplied to 
the Audio Amplifier A 101, to drive an internal speaker, or 
external headphones. 

4-54. Meter Expand Amplifier A101 (Model 312D Only). 

4-55. The Model 31 2D has the additional capability of 
expanding the meter indication for increased resolution. 
When used in the EXPAND function, the Meter Expand 
Amplifier has the capability of expanding the meter 
indication for 2 dB full scale (± 1 dB). This can be done for 
any meter indication between - 7 dB and + 3 dB. The 
expand amplifier provides the gain necessary for this 
function. 



4-59. For unbalanced measurement, the signal is applied to 
Jl, the left-hand BNC connector. The BAL/UNBAL switch 
S2 should be in the UNBAL position, which grounds the 
center conductor of J2. For balanced measurements, the 
signal is applied between Jl and J2, and S2 must be in the 
BAL position. 

4-60. The INPUT MODE switch selects either terminated, 
bridged or probe inputs. In the terminated mode, any of 
the popular impedances can be selected by the IMPED- 
ANCE Q, switch to terminate the input. These terminating 
resistors (R5 thru Rll), being in parallel with the 10 
kilohm bridging impedance, provide the proper termi- 
nating impedance. 

4-61. In the BRIDGED position of the input mode switch, 
the input resistance is 10 kilohms in the unbalanced mode 
and 20 kilohms in the balanced mode. 

4-62. When the PROBE position is selected, connector J3 



4-7 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR SALE 





Section IV 



Model 312B/D 



supplies power to the 11530A Probe. It also accepts the 
balanced output of the probe. The BAL/UNBAL switch 
does not affect circuit operation in the PROBE mode. 
Resistors R2 and R3 act as collector loads for the probe 
output amplifier. 

4-63. Input Selector A38, Schematic No. 1 (312D Only). 

4-64. The Input Selector permits a choice of balanced or 
unbalanced measurements. These inputs are always termi- 
nated in the impedance selected by the INPUT IMPED- 
ANCE switch. For unbalanced measurements the 75 ohm 
connector must be used. For balanced measurements, either 
the 124 ohm or 135 ohm connectors are used, depending 
on the impedance of the source. These inputs are always 
terminated. 

4-65. Reference Level Attenuator A39, Schematic No. 1. 

4-66. The Reference Level Attenuator provides attenuation 
of the input signal before the Input Amplifier. This is 
necessary to prevent overloading the Input Amplifier and to 
optimize signal-to-noise ratio. 

4-67. The attenuator consists of two identical channels, 
each channel providing from 0 to 60 dB of attenuation in 
10 dB steps. The attenuator consists of four 30 dB L pads, 
one 20 dB pad and one 10 dB pad. These are selected in 
combinations to provide 10 dB steps. Each pad contains a 
variable capacitor for frequency compensation. 

4-68. Input Amplifier. 

4-69. The Input Amplifier consists of two identical broad- 
band amplifiers, driving a differential amplifier output 
stage. Since both channels are identical, only channel two 
will be discussed. 

4-70. The positive input is applied to the gate of Q3. Since 
the input impedance of Q3 is high, the input impedance of 
this amplifier is determined primarily by the value of R3. 
The negative feedback is applied to the source of Q3, with 
the gain of the stage being determined by one plus the ratio 
of R18 and RIO. Capacitor CIO is a common-mode 
adjustment to match the two channels. 

4-71. The output of Q6 drives one input of the differential 
amplifier stage. The bias for Q8 is provided by a voltage 
divider consisting of R38, R39 and R40. The gain of the 
differential amplifier stage is determined by the impedance 
between the emitters of Q7 and Q8. Capacitor C19 is a gain 
adjustment to peak the amplifier at high frequencies. The 
differential pair is driven by current source Q9, with the 
total current in the amplifier being determined by R43 and 
R44. The total current is divided equally between Q7 and 
Q8. 

4-72. The output from the collector of Q7 drives the First 
Mixer A31 in both the Models 312B/D. The output from 
the collector of Q8 is used in the Model 31 2D only and is 
used to drive the Overload Detector AlOO. 



4-73. Overload Detector A100 (312D Only). 

4-74. The purpose of the Overload Detector is to warn the 
operator when the input level to the Input Amplifier and 
First Mixer is too large, resulting in possible intermodula- 
tion and harmonic distortion. 



4-75. The Overload Detector consists of two amplifiers, a 
peak detector, a comparator and a lamp driver. The input 
comes from the Input Amplifier. An input level of 
approximately 30 mV or greater will cause an overload 
indication. The signal is amplified by a 20 dB amplifier and 
by a 12 dB amplifier, producing approximately 1.2 V peak 
at the Input of the Peak Detector. Pin 2 of the Comparator 
will have a dc level which is compared with the reference 
voltage at pin 3, which is set by R25. If the input signal 
exceeds approximately 30 mV peak, the voltage at pin 2 of 
the Comparator will be more positive than the reference 
voltage at pin 3, driving the output of the Comparator 
negative. This turns on CR6, Q7 and the overload lamp. 

4-76. Input Mixer Assembly (A31, Schematic No. 3). 

4-77. Transistors A31Q6 and A31Q8 amplify the 
1 kHz - 1 8 MHz signal before application to the Input 
Mixer Assembly, Buffer Amplifier A31Q1 and A31Q4 
provides isolation between the output of the First Local 
Oscillator Assembly and the input of the Mixer Driver 
Assembly. The 30 MHz to 48 MHz Local Oscillator signal is 
amplified by A31Q2 and A31Q5 to drive the Input Mixer 
Assembly. 

4-78. The Input Mixer consists of A3 ICR 1 through 
A31CR4. Since the Input Mixer is balanced, the output 
contains only the sum and difference frequencies. The two 
original signal frequencies are cancelled. The difference 
frequency of 30 MHz has been chosen as the IF. Capacitor 
A31C17 and Resistor A31R36 are balance adjustments to 
balance the bridge so that a minimum of the two original 
frequencies appears in the output. 

4-79. IF Amplifier A31Q7 amplifies the 30 MHz IF signal 
before application to the 30 MHz Bandpass Filter and 
Amplitude Range Attenuator. 

4-80. Step Lock VTO and -t N Counter A28 (Schematic 
No. 14). 

4-81. The purpose of the Step Lock VTO is to produce a 
frequency in the range of 28 to 45 MHz. This signal is used 
in two places. First, it is utilized by the Summation Loop 
Mixer A29 where it is compared to the 30 - 48 MHz signal 
from the First Local Oscillator A35. Secondly, it is utilized 
by the N Counter, where it is divided by the number N (N 
determined by setting of frequency range switch) such that 
a 1 MHz signal will always be produced when the loop is 
stabilized. 



4-82. The Step Lock VTO consists of Ql, Q2 and 
associated circuitry. Transistors Ql and Q2 form a differen- 
tial amplifier with LI, Cll, C12 and CRl being the 
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frequency determining components. Diode CRl is a varac- 
tor diode, whose capacitance and thus the frequency of the 
VTO, is determined by the dc tuning signal from the Step 
Lock Phase Detector A24. Positive feedback is provided 
from the tap on LI through C6 to the base of Q2 to sustain 
oscillations. 

4-83. The output of the VTO is coupled through Q5 where 
it is split. One output is coupled through buffer amplifier 
Q3 to the Summation Loop Mixer A29. The second output 
is coupled through buffer amplifier Q4 to the N Counter. 

4-84. The signal from Q4 Is coupled througli Q6 and Q7 
where it is squared in order to drive the counter. The N 
Counter is a presettable variable modulus counter that 
counts from some preset number to 99. The preset number 
is a 9’s complement of the number to be counted and is 
determined by the setting of the frequency range switch. 
For example, if a frequency of 28 MHz is to be counted, 
the 9’s complement of 28, which is 71, is set into the 
counter. The counter will then count from 71 to 99, or 28 
counts before one output pulse occurs. Thus 28 becomes 
the N Number. The preset number is binary coded by the 
frequency range switch and applied to A28U2 and U5. 

4-85. IC’s U2 and U5 are decade counters that count from 
the preset number to 99. When the counter is counting, 
pins 2 and 13 of UIB are high and all pulses from UlA are 
coupled into the counter, which begins counting at the 
preset number. When the counter reaches 95, all three J 
inputs (pins 3, 4, and 5) to U3 go high. At a count of 96, 
U3 pin 8 (Q output) goes high and supplies a pulse to the 
output pin 13. At the same time, pin 6 of U3 (Q) goes low, 
turning off UIB, and the presettable number is loaded into 
the counter again. On count 97, Q of U4A goes high. On 
count 98, Q of U4B goes high. On count 99, Q of U3 goes 
high (Q goes low) turning on UIB, allowing the counter to 
begin counting again. Thus for every 28 pulse from UlA, 
one pulse appears at the output. 

4-86. Step Lock Phase Detector A24 (Schematic No. 15). 

4-87. The purpose of the Step Lock Phase Detector is to 
compare the 1 MHz signal from the Step Lock VTO to the 
1 MHz reference signal. When the two signals are of the 
same phase and frequency, the Step Lock VTO A28 will be 
tuned to an exact integer multiple of 1 MHz, between 28 
and 45 MHz inclusive. The particular multiple to which the 
VTO is tuned is determined by the setting of the Frequency 
Range Switch. 

4-88. The 1 MHz reference signal at A24 pin 3 comes from 
the 1 MHz Reference Oscillator A26. It is first coupled 
through Q1 and Q2, where it is squared in order to drive 
TTL Logic and applied to U1 pin 1 of the Phase Detector. 
The 1 MHz signal from the Step Lock VTO is applied to U1 
pin 3. Here, the two signals are compared for phase and 
frequency. When the two signals are of the same frequency, 
U1 pin 13 will be high and pin 2 will have a small 1 MHz 
signal, whose low average value is equal to the divided high 



output at pin 13. When the loop is locked, the - and + 
inputs to Q3 and Q4 will be equal in value. 

4-89. Transistors Q3 and Q4 and associated components 
form an integrator, with C14 being the integrating capaci- 
tor. In order to minimize phase noise which would produce 
sidebands in the VTO output, low noise transistors are used 
for Q3 and Q4. The amplifier has a gain of approximately 
20 dB for driving U2. Diodes CRl, CR2, CR6 and CR7 
limit the swing of the integrator from - 5 V to + 13 V. 
Diodes CR2 and CR6 limit the negative swing and CR3 and 
CR7 limit the positive swing. The output of the integrator 
will decrease (less positive) if the VTO frequency is too 
high and increase if it is too low. The output is always 
positive when the loop is locked. The integrator output is 
passed through part of a 1 MHz Low Pass Filter, consisting 
ofL2,C10, Cll andC8. 

4-90. Operational Amplifier U3 and transistor Q6 make up 
a special + 5 V regulated supply for Phase Detector A24U1, 
A28U1 and U2. This supply is necessary because any noise 
or ac components on the supply for U1 could cause side 
bands on the VTO output because of lower negative supply 
rejection of U2. The regulator is an operational amplifier, 
driving an output stage Q6. Redback through R32 keeps 
the negative input to the operational amplifier equal to the 
positive input. Transistor Q5 and associated components 
make a special - 9.5 V supply for U2 for the same reasons 
already mentioned. 

4-91. Summation Loop Phase Detector A23 (Schematic 
No. 19). 

4-92. The purpose of the Summation Loop Phase Detector 
is to compare the 2-3 MHz signal from the Summation 
Loop Mixer A29, with the reference 2 - 3 MHz from the 
VFO, A22. 

4-93. The reference 2 - 3 MHz signal input on pin 2 comes 
from VFO A21. It is first passed throu^ a squaring circuit 
Q1 and Q2, to drive the TTL logic of the Phase Detector. 
The other 2 - 3 MHz signal input on pin 4 comes from A29 
Summation Loop Mixer. This signal is also squared by Q3, 
Q4 and associated components before being applied to pin 
3 of the Phase Detector. When both signals are equal in 
frequency, the average value of the outputs on pins 2 and 
13 will be equal. If the signal from the Summation Loop 
Mixer is higher in frequency than the reference signal, the 
output of the integrator will be negative. If it is lower than 
the reference, the output will be positive. The integrator 
output is applied to one input of the Summation Amplifier, 
where it is summed with the pretune error voltage from the 
Step Lock Phase Detector A24. 

4-94. The dc tuning signal comes from A24, pin 15. This 
signal changes when the Frequency Range Switch is 
changed, requiring a large frequency change in the 
28 - 45 MHz VTO and the First Local Oscillator. The 
pretune signal is first passed through a low pass active filter 
U2 and associated circuitry. The filter has a cutoff 
frequency of approximately 100 Hz. The output of the low 
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pass filter is inverted by U3 and applied to the Summing 
Amplifier. The Summing Amplifier output is attenuated by 
R28, CIS and R26 and coupled to the First Local 
Oscillator A35. 

4-95. The -i- 5 V Regulator Q5 and associated components 
provides the regulation necessary for the Phase Detector 
and the Squaring circuits. The -9.5V Regulator Q6 
provides supply regulation for the Integrator. 

4-96. First Local Oscillator A35 (Schematic No. 13). 

4-97. The purpose of the First Local Oscillator is to 
generate frequencies in the range of 30 to 48 MHz. This 
range of frequencies, when mixed with the 28 to 45 MHz 
signal from the 28 - 45 MHz VTO, produces a 2 to 3 MHz 
signal to be compared in frequency to the output of the 
2 - 3 MHz VFO. 

4-98. The oscillator consists of a differential amplifier Q3 
and Q4, LI and CRl. Diode CRl is a varactor, which is the 
primary capacitive element in the tank circuit. Since the 
oscillator operates at 2 to 3 MHz above the 28 - 45 MHz 
VTO, a small dc bias (approximately - .6 V) is applied to 
the varactor to provide this frequency offset. For this 
reason, the collector of Q3 is returned to ground through 
L2 instead of LI in the tank circuit. The signal from the 
collector of Q3 is coupled to the tank circuit by Cll. 
Feedback for the oscillator is from the tap on LI back to 
the base of Q4. Resistor R9 determines the Q of the tank 
circuit. 

4-99. The output of the oscillator is coupled through an 
isolation stage Q5 to a gain stage consisting of Q6 and 
associated components. Transistor Q7 provides isolation 
between Q6 and the output stages Q1 and Q2. The output 
of Q1 drives one input to the First Mixer A31. The output 
of Q2 provides one drive signal for the Summation Loop 
Mixer A29. 

4-100. 1 MHz Reference Oscillator A26 (Schematic No. 
23). 

4-101. The 1 MHz Reference Oscillator Assembly provides 
a very stable time base to which the Local Oscillator is 
referenced. It also provides a - 40 dBm, 1 MHz calibrated 
square wave signal for calibrating the instrument. 

4-102. The 1 MHz reference can originate from one of two 
sources, depending on the setting of the reference switch on 
the rear panel. When set to EXT, an external reference can 
be used to provide the time base. When an external 
reference is used, the internal reference oscillator is turned 
off. When the switch is set to INT, the reference is provided 
by a stable 1 MHz internal oscillator. 

4-103. The internal oscillator is a crystal controlled 1 MHz 
multivibrator, consisting of Ql, Q2, Y1 and associated 
components. The frequency of the oscillator is controlled 
primarily by crystal Yl, although the frequency can be 



varied around 1 MHz by approximately 100 Hz by C21. 
Feedback is through C2, R3, Q2 and back to the crystal. 

4-104. The output of the oscillator is taken from the 
collector of Q2 and routed through the INT/EXT refer- 
ence switch on the rear panel and to the base of Q12. When 
an external reference is used, the - 15 V supply is removed 
from the oscillator by part of the INT/EXT reference 
switch. 

4-105. Transistors Q12 and Q13, CR2 and CR3 act as a 
limiter. No matter what the amplitude of the oscillator 
signal or external signal is, the signal at the collector of Q 13 
will always be constant at approximately 1 V peak-to-peak. 
The output of Q13 passes through a filter, consisting of 
R43 and C29, to the input of Qll. A 1 MHz tuned circuit 
in the collector circuit of Qll restores the squared signal 
(produced by CR2 and CR3) to a sine wave. Transistor Q9 
provides the necessary drive for output transistors Q3 
through Q7. 

4-106. One of the outputs from Q9 is used to provide the 
calibrated output signal. This signal is coupled through 
buffer amplifier Q8, to the external calibrator QIO, where 
the signal is squared by CRl and the base to emitter 
junction of QIO. Adjustment R35 sets the level of the 
output signal. The output of QIO is coupled through an 
impedance matching circuit R37 through R40, to provide a 
75 ohm output at the front panel connector. 

4-107. Variable Frequency Oscillator (A21, A22) Sche- 
matic No. 17. 

4-108. The Variable Frequency Oscillator has a frequency 
range of 1.99 MHz to 3.2 MHz. The frequency of this 
oscillator is controlled by A42C1, front panel FRE- 
QUENCY TUNING control. The frequency is also con- 
trolled by two varactor diodes A21CR1 and A21CR2. The 
AFC circuit controls the capacitance of these diodes and 
thus the frequency of the VFO. 

4-109. Transistor A21Q4 serves as the oscillator with 
A21CR1/A21CR2, A21L1, A21C3/A21C4/A21C5 and 
A42C1 controlling the frequency of oscillation. Inductor 
A21L1 and capacitor A21C5 set up the upper and lower 
calibration frequencies of the oscillator. 

4-1 10. When operated in AM/ AFC, the output of the AFC 
circuit controls the voltage across the varicap diodes 
A21CR1 and A21CR2. A positive going dc voltage from the 
AFC circuit causes the voltage across the diodes to increase, 
their capacitance to decrease and the frequency of the 
VFO to increase. The output of the oscillator is isolated 
from the load by Buffer Amplifier A22Q7 and Emitter 
Follower A22Q6. 

4-111. When tuned out of range of the AFC circuit 
(approximately ± 3 kHz in 3000 Hz BANDWIDTH), the 
AFC must be relieved of any control. For this reason, 
A22Q8 monitors the AFC control voltage. If the AFC 



4-10 

FREE SCAN IN PUBEIC DOMAIN. NOT FOR SALE 




Model 312B/D 



Section IV 



control voltage goes too positive, the voltage at the emitter 
of A22Q1 goes positive and is coupled through A22CR8 to 
the base of A22Q2. If the AFC voltage goes too negative, 
the positive going voltage at the collector of A22Q1 will be 
coupled through A22CR7 and A22CR6 to the base of 
A22Q2. 

4-112. Transistors A22Q2 and A22Q3 form a Schmitt 
trigger to provide one input to “OR” gate, A22CR5 and 
A22CR4. The other input to the “OR” gate is a level sense 
voltage from the A8 AFC assembly. If the input signal is 
too low, the level sense voltage will cause A22CR4 to 
conduct and turn on switch A22Q5. When A22Q5 conducts 
relay A22K1 will energize and ground the AFC control 
voltage. When operated in any mode other than AM/AFC, a 
ground is connected to A22K1 to keep it energized. 
Therefore, the AFC circuit has no control over the VFO. 

4-113. 30 MHz BP Filter/Attenuator Assembly (P/0 A40, 
Schematic IMo. 4). 

4-1 14. The purpose of the 30 MHz Bandpass Filter is to 
prevent harmonics of the First Local Oscillator from 
entering the Second Mixer and to keep harmonics of the 
30 MHz signal in the Second Mixer from feeding back 
into the First Mixer. The filter has a bandpass of approxi- 
mately 15 MHz. 

4-115. The output of the 30 MHz Bandpass Filter is 
coupled to a section of the AMPLITUDE RANGE attenua- 
tor where 0 to 40 dB of attenuation can be selected in 
10 dB steps. 

4-116. Second Balanced Mixer Assembly (A34, Schematic 
IMo. 5). 

4-117. The purpose of the Second Balanced Mixer is to 
mix the 30 MHz IF signal from the First Mker A31 with 
the 30 MHz Oscillator signal from A30. 

4-1 18. The 30 MHz IF signal from the First Mixer is first 
amplified by A34Q1 and A34Q2. Broadband tuning is 
accomplished by A34T3/A34C6/A34C8 and A34T4/ 
A34C12/A34C13. The output of the Amplifier is coupled 
through A34C15 to drive the balanced modulator in 
Channel A and through A34C17 to drive the balanced 
modulator in Channel B. 

4-119. The 30 MHz signal from the 30 MHz Oscillator is 
amplified by push-pull amplifier A34Q4 and A34Q5. 
Capacitor A34C33 is used to tune the LO signal for 
maximum signal at the LO test point TP4. 

4-120. Two identical balanced mixers are utilized to 
provide two channels of information. Two channels are 
required for the AFC circuit (312B) and for the active 
filters. Both 30 MHz signals are phase shifted and applied to 
the two balanced mixers 90° out of phase. The 30 MHz IF 
signal is phase advanced 90° by A34C15 and A34C14. The 
30 MHz Oscillator is phase shifted by A34T5. When the 



30 MHz IF signal is higher than 30 MHz (Local Oscillator 
tuned too high) Channel A leads Channel B. When the 
30 MHz IF signal is below 30 MHz, Channel B leads 
Channel A. The phase difference between these two signals 
is utilized by the AFC circuit (312B) in determining which 
direction to tune the Local Oscillator. Adjustment TUNE 3 
(A34C16) and TUNE 4 (A33C18) are adjusted so that 
when the IF frequency is above 30 MHz, Channel B will 
lead Channel A. For more information about how this 
phase difference is utilized refer to the AFC circuit 
description. Paragraph 4-152. 

4-121. 30 MHz Oscillator Assembly A30 and 30 MHz Lock 
Assembly (A25) Schematic IMo. 20. 

4-122. The purpose of the 30 MHz Oscillator is to provide 
a second local oscOlator signal to mix with the 30 MHz IF 
frequency from the First Mixer A31. The 30 MHz Oscilla- 
tor also provides a signal for the 3 13A Tracking Oscillator. 

4-123. The purpose of the 30 MHz Lock Assembly is to 
phase lock the 30 MHz OscOlator signal to the 1 MHz time 
base frequency. 

4-124. The 30 MHz Oscillator A30Q1 frequency is con- 
trolled by A30L1, A30C4, A30C3 and the capacitance of 
varicap diodes A30CR1 and A30CR2. The capacitance of 
the varicap diodes is controlled by the A25, 30 MHz Lock 
Assembly to keep the 30 MHz Oscillator phase locked to 
the 1 MHz time base. When the 30 MHz Oscillator is not 
phase locked to the 1 MHz time base, the 30 MHz Lock 
Assembly will provide a search signal to sweep the 30 MHz 
Oscillator until phase lock does occur. 

4-125. The Search Oscillator consists of A25Q7 and 
A25Q2 and provides an 8 Hz search signal through the 
Difference Amplifier and Emitter follower to varicap diodes 
A30CR1 and A30CR2. The sweeping oscillator frequency is 
amplified by A30Q2, A25Q5 and coupled to the Sampler 
Circuit. 

4-126. The 1 MHz time base frequency is coupled to the 
trigger circuit A25Q3 and A25Q4. This trigger circuit 
converts the 1 MHz sine wave to essentially a square wave. 
This square wave is differentiated by A25C4 to provide a 
sharp spike for the sampler circuit. This positive spike at 
the junction of A25T1, A25C4 and A25C6 will cause a 
negative spike at the junction of A25T1 and A25C5. These 
spikes will forward bias A25CR4 and A25CR3. When the 
diodes conduct, A25C10 will be grounded and charge to 
the instantaneous value of the 30 MHz signal from A25Q5. 
At the end of the 1 MHz spikes, capacitor A25C10 becomes 
ungrounded and must discharge through A25Q1. This 
discharge signal is coupled through the Emitter Follower to 
the varicap diodes in the A30 assembly. When the 30 MHz 
oscillator frequency reaches a frequency such that it is 
going through zero voltage each time a 1 MHz spike occurs, 
capacitor A25C10 will take on zero charge each time it is 
grounded. This constant zero dc potential at the base of 
A25Q1 holds the base of A25Q2 at a steady potential. 
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Phase lock has now been achieved and the Search Oscillator 
stops. 

4-127. One of the 30 MHz outputs is taken from the 
collector of A30Q2 and coupled to a connector (J9) on the 
rear panel. The other 30 MHz is taken from A30Q3 to 
drive the Second Mixer. 

4-128. The TEST switch A30S1 is provided for calibration 
and troubleshooting purposes. When switch A30S1 is in the 
TEST position, a fixed voltage is applied to the varicap 
diodes and A30C4 is adjusted for an output frequency of 
30 MHz ± 60 Hz. 

4-129. Active Filter Preamplifier Assembly (A4, Sche- 
matic No. 6). 

4-130. The Active Preamplifier Assembly consists of two 
identical amplifiers, one for Channel A and one for Channel 
B. These amplifiers amplify the audio signals from the 
Second Mixer to drive the Active Filters. Resistor A4R3 
(for Channel A) and A4R15 (for Channel B) are selected 
for system gain to provide 10 mV ± 1 mV at the input of 
A7 Meter Amplifier Assembly. This amplifier has approxi- 
mately an 18 dB voltage gain. 

4-131. Active Filters (A3, A2, Schematic No. 7, 8 and 9). 

4-132. The purpose of the Active Filters is to shape the 
bandpass. The Active Filters consist of two identical 
channels. Each channel consists of six filters, each pro- 
ducing a 12 dB per octave rolloff. 



4-133. The basic operation of all the filters is the same. 
Therefore, only one will be discussed in detail. Referring to 
Schematic 7, the audio signal from the Active Preamplifier 
A4 is first coupled through the BANDWIDTH selector 
when different values of R and C are selected to control the 
bandwidth. At lower frequencies, both sides of A3C3 are 
subject to the same ac change. Therefore, maximum 
positive feedback is provided and the amplifier has a unity 
gain. At higher frequencies capacitor A3C2 and the resistors 
selected by the BANDWIDTH control begin to attenuate 
the input signal. This attenuation of the input signal results 
in less positive feedback and further reduction in input level 
to A3Q9. At still higher frequencies, the amplifier gain rolls 
off at 12 dB per octave. Sharp cut-off is obtained by using 
six of these filters in cascade to produce a total of 72 dB 
per octave rolloff. By changing the R’s and C’s in the 
feedback circuit, selected attenuation causes the filter to 
begin rolloff at different frequencies. 

4-134. Third Mixer and Binary Divider (A9, Schematic No. 

10 ). 

4-135. The purpose of the Third Mixer and Binary Divider 
Assembly is to divide the 1 MHz signal from A26 Assembly 
down to 250 kHz to mix with the audio output of the 
active filters. The frequency of 250 kHz was chosen as 
convenient for processing by the metering circuit. 

4-12 



4-136. The 1 MHz signal is first applied to Pulse Shaper 
A9Q7 where the sine wave input is converted to a square 
wave whose negative-going edge triggers the 500 kHz Binary 
Divider. The 500 kHz Binary Divider drives two 250 kHz 
Binary Dividers whose outputs are 90° out of phase with 
each other. 

4-137. For the purpose of explanation, refer to Figure 4-10 
and assume that A9Q2, A9Q4 and A9Q5 are in a 
conducting state at T^. At T^, the positive-going signal at 
the collector of A9Q2 triggers A9Q3 into a conducting 
state. Transistors A9Q5 and A9Q6 remain as they were 
since the input is negative-going. At T-|, A9Q2 conducts and 
A9Q1 turns off. The positive-going signal from the collector 
of A9Q1 is coupled through A9CR13 to turn on A9Q6 and 
turn off A9Q5. At T2 the positive-going signal from the 
collector of A9Q2 triggers A9Q4 and A9Q3 off. The 
positive-going signal from the collector of A9Q3 is coupled 
through A9CR11 to keep A9Q6 in a conducting state. At 
T3 the positive-going signal from A9Q1 is coupled through 
A9CR15 to turn on A9Q5. Therefore, the output of Binary 
A is 90° out of phase with the output of Binary B. 

4-138. The two 250 kHz signals from Binary A and Binary 
B are coupled to two identical balanced bridge mixers 
where they are mixed with the two audio signals from the 
Active Filters. These audio signals are also at 90° with 
respect to each other. 

4-139. The output signals from Channel A and Channel B 
are combined in transformer T3. The output across 
terminals 7 and 8 of A9T3 is made up of the sum and 
difference components. The two sum components having 
been shifted 90° two times (once in the Second Mixer and 
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again in the Third Mixer) are 180° out of phase and cancel. 
The difference components having undergone an additional 
180° phase shift are in phase and add. 

4-140. The output is taken from terminal 8 of A9T3 and 
coupled through a section of the 250 kHz IF attenuator to 
Meter Amplifier A7. 

4-141. Meter Amplifier (A7, Schematic No. 11). 

4-142. The 250 kHz signal from the Third Mixer first 
passes through the 250 kHz IF Attenuator which is part of 
the AMPLITUDE RANGE control. This attenuator pro- 
vides either 10 dB or 20 dB of attenuation in addition to 
the 0 - 40 dB of attenuation provided by the first section of 
the Amplitude Range attenuator. 

4-143. The 250 kHz signal then passes through a 250 kHz 
bandpass filter on the Meter Amplifier circuit board. This 
filter provides attenuation of noise and undesirable harmon- 
ics from the Third Mixer. 

4-144. The signal is amplified by A7Q3, A7Q2 and A7Q1 
to drive the detector. The overall gain of the Meter 
Amplifier is controlled by the front panel CAL ADJ Rll. 
The audio output is taken from the junction of A7CR2/ 
A4C15 to drive the Audio Amplifier AlO and to drive 
Meter Ml. Capacitor A7C17 provides additional filtering 
for the meter. A 250 kHz signal is taken from the emitter 
of A7Q2 for carrier reinsertion by the Single Sideband 
Oscillator Assembly when the instrument is used in either 
the USB or LSB RECEIVER MODE. A RECORDER 
OUTPUT having a source impedance approximately 1000 
ohms is provided to drive external dc recorders and the 
313A meter expand circuit (312B) or the Audio and 
Expand amplifier AlOl in the Model 31 2D. 

4-145. Audio Amplifier/Single Sideband Oscillator (AID, 
Schematic No. 12). 

4-146. The purpose of the Audio Amplifier is to amplify 
either the audio signal from the Meter Amplifier, the beat 
frequency signal from the active filters or the single 
sideband signals from the Sideband Oscillator Assembly. 
The particular signal to be amplified will depend upon the 
setting of the RECEIVER MODE switch. 

4-147. The Single Sideband Oscillator Assembly consists of 
two crystal controlled carrier oscillators, one for upper 
sideband reinsertion and one for lower sideband reinsertion. 
The lower sideband oscillator consists of A10Q4 and 
A10Q5. This oscillator produces a frequency of 
1.0072 MHz when the RECEIVER MODE switch is in the 
LSB position. The upper sideband oscillator consists of 
A10Q3 and A10Q5. This oscillator produces a frequency of 
.9928 MHz when the RECEIVER MODE switch is in the 
USB position. Selection of either the LSB or USB oscillator 
is made by the application of - 15 V through the RE- 
CEIVER MODE switch. 



4-148. The output of the Carrier Oscillator is coupled to a 
multivibrator A10Q6 and A10Q8 whose nominal frequency 
is 250 kHz. This multivibrator is triggered by the Carrier 
Oscillator signal and will oscillate at a frequency of 
251.8 kHz (LSB) or 248.2 kHz (USB). The multivibrator is 
turned on by the application of + 20 volts when the 
RECEIVER MODE switch is in either the LSB or USB 
position. 

4-149. Transistors A10Q7 and A10Q9 switch at a fre- 
quency 1800 Hz above or below the 250 kHz carrier signal 
from the Meter Amplifier A7Q2. The difference frequency 
between the two signals is an audio signal developed across 
A10R15 and A10R19. This audio signal is coupled through 
the RECEIVER MODE switch to the Audio Amplifier. 

4-150. Amplitude Range Indicator (A36, Schematic No. 
24). 

4-151. The Amplitude Range Indicator is used to indicate 
the meter range. The input to the Amplitude Range 
Indicator is a combination of the settings of the AMPLI- 
TUDE RANGE switch, REFERENCE LEVEL Attenuator 
and the IMPEDANCE switch in the 312B. When the 
600 position is selected by the IMPEDANCE switch, 
an additional 10 dB of attenuation is added to correspond 
to the change in power sensitivity between 60 and 600 
(312B only). 

4-152. AFC Circuit (A8, Schematic No. 18) 312B Only. 

4-153. The purpose of the AFC circuit is to lock the Local 
Oscillator to the input signal and to track the input signal if 
it should drift. 

4-154. The Local Oscillator must first be tuned to within 
the lock-in range of the AFC circuits. This lock-in range will 
depend on the bandwidth being used. When tuning for a 
signal the bandwidth selector will normally be set to 3100. 
In this case, the Local Oscillator must be tuned to within 
3.3 kHz of the input signal frequency. During this initial 
tuning the AFC tracking circuit is inoperative. When the 
Local Oscillator is tuned to within 3.3 kHz of the input 
frequency the level of the input signal will be sufficient to 
cause the tracking circuits to energize and pull the Local 
Oscillator to the input signal frequency. 

4-155. The input (A8 pin 8) to the level sense circuit 
comes from Channel A output of the active filters (A2-3). 
After being amplified by A8Q11, A8Q10 and A8Q9, the 
sense signal is coupled through a peak-to-peak detector to 
the input of A22Q5 (Schematic No. 17). During initial 
tuning, A22Q5 is turned on and A22K1 is energized thus 
shorting the tracking voltage to ground. At the same time 
the base of A22Q8 is grounded, and there is no level sense 
gate to trigger A22Q5. When the level of the sense voltage 
becomes high enough, A22CR4 will become reverse biased 
by the negative voltage from the detector (A8CR17 and 
A8CR18) and A22Q5 will cease to conduct. When A22Q5 
turns off, A22K1 deenergizes and removes the ground from 
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the tracking control voltage at the junction of A22R12 and 
A22R13, and from the base of A22Q8. Relay A22K1 can 
also be controlled by a second input to the Level Sense 
Gate. This input to the Level Sense Gate comes from 
Amplifier A22Q1/A22Q8 and Trigger Circuit A22Q2/ 
A22Q3. When the AFC voltage at the junction of A22R12/ 
A22R13 gets either too high or too low, the Level Sense 
Gate will turn on Switch A22Q5 and cause A22K1 to 
energize. If the AFC voltage gets too high, for example, 
when the Local Oscillator is locked to the input signal by 
the AFC and Local Oscillator is manually tuned away, 
A22Q8 will increase in conduction. The positive-going 
signal at the emitter of A22Q8 causes A22Q1 to conduct. 
When the emitter voltage goes positive enough to forward 
bias A22CR8, A22Q2/A22Q3 will produce a trigger 
through A22CR5 to turn on A22Q5. Relay A22K1 will 
energize and disable the AFC control voltage. When the 
AFC relinquishes control of the VFO, the Local Oscillator 
suddenly changes to the frequency selected by the manual 
tuning control. The Level Sense voltage is now too small to 
keep A22CR4 reverse biased. Switch A22Q5 will remain in 
a coitducting state due to the forward bias through 
A22CR4 and A22R30. 

4-156. If for some reason the AFC voltage goes too low 
(less positive), the collector of A22Q8 and A22Q1 will go 
in a positive direction. When the collector voltage of 
A22Q1 exceeds the breakdown voltage of A22CR6, A22Q2 
and A22Q3 will produce a trigger to turn on A22Q5. 

4-157. During the time the AFC is locked (A22Q5 turned 
off) the AFC tracking signal at the junction of A22R12 and 
A22R13 is applied to varicap diodes A22CR1 and A22CR2 
to control the oscillator frequency. 

4-158. The AFC tracking voltage comes from the AFC 
Assembly A8 and is derived from the audio information 
supplied by the Active Filters. This AFC control voltage is a 
square wave whose dc average tunes the 2 MHz - 3 MHz 
Variable Frequency Oscillator. 

4-159. When the AFC loop is locked, the IF will be 
either 30 MHz + 35 Hz or 30 MHz - 35 Hz. (Refer to Table 
4-1.) If the input signal frequency should increase, the IF 
would begin to decrease; likewise if the input signal 
frequency should decrease, the IF would begin to increase. 
However, the frequency change of the audio signal depends 
not only on the input signal frequency change, but also on 
whether the 35 Hz offset is above or below the 30 MHz IF. 
If the input signal frequency increases, the audio frequency 



will increase when the offset is below 30 MHz and decrease 
if the offset is above 30 MHz. In a similar manner, if the 
input signal frequency decreases, the audio signal frequency 
will decrease when the offset is below 30 MHz and increase 
when the offset is above 30 MHz. If the input signal 
frequency decreases, the audio frequency will increase if 
the 35 Hz offset is above 30 MHz. 

4-160. For the purpose of explanation, assume that the 
Local Oscillator is too high. Channel B leads Channel A by 
90° Channel B is limited to 1.2 volts peak-to-peak by 
A8CR1 and A8CR2 before being applied to saturation 
amplifier A8Q3 and A8Q2. The square wave output of this 
amplifier is applied to tunnel diode A8CR5 to produce a 
fast rise and fall time. Transistor A8Q1 amplifies the square 
wave and applies it to a differentiator consisting of A8C4 
and A8R11. The positive pulses from the differentiator are 
used to trigger the variable symmetry amplifier (one shot) 
A8Q4 and A8Q5. The negative pulses are decoupled by 
A8CR15. The positive pulses will turn on A8Q4 and rapidly 
discharge A8C5. At the end of the trigger pulse, capacitor 
A8C5 must charge exponentially through A8R12. 

4-161. When the collector of A8Q4 reaches a positive value 
sufficient to forward bias A8CR16, A8Q5 will conduct. 
The time that A8Q5 is turned off is determined by the 
fixed time constant of A8C5 and A8R12. The time that 
A8Q5 is turned on is determined by the frequency of the 
audio input to Channel B. Therefore, the symmetry of the 
signal at the collector of A8Q5 is dependent upon fre- 
quency. 

4-162. The positive signal at the collector of A8Q5 will 
either be conducted through A8CR22, A8CR24 and 
A8CR25 to the output or inverted by A8Q6, depending 
upon which direction the Local Oscillator must be tuned. 
Jhe original assumption was that the Local Oscillator was 
too high. Therefore, Channel B leads Channel A by 90° as 
shown in Figure 4-11. During the time that A and B are 
both positive, diodes A8CR19 and A8CR20 are reverse 
biased. Nothing will happen since the phase switch is only 
affected by negative pulse. 

4-163. Channel B will go negative first, removing the 
reverse bias from A8CR19. Channel A now goes negative 
and A8C7 which is charged to 20 volts, is grounded and 
turns on A8CR19. The negative-going pulse is coupled 
through A8CR19 to the base of A8Q8 to turn A8Q8 off 
and A8Q7 on. When A8Q7 is on, A8CR21 is grounded 



Table 4-1. Locked Condition of AFC. 
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Frequency 


IF 

30 MHz -35 Hz 


IF 

30 MHz -1-35 Hz 
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*Referenced to Channel B 
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CONDITIONS 

1. LOCAL OSCILLATOR TUNED HIGH 

2. CHANNEL B LEADS CHANNEL A 

3. OUTPUT FROM 05, INVERTED BY 06 

4. 07 IS ON 

5. ,06 IS ON 




Figure 4-11. AFC Waveforms. 



througli A8Q7 and becomes forward biased. Therefore, the 
positive signal from the collector of A8Q5 must go through 
A8R36 to the base of phase inverter A8Q6. The inverted 
signal goes through A8CR23 and A8CR25 to the output. 
The output is filtered by A22C13. This negative output will 
decrease the oscillator frequency to match the input signal 
frequency. 

4-164. The offset voltage produced by A8CR25 determines 
the frequency by which the Local Oscillator is offset from 
the input signal plus 30 MHz. This offset is nominally 
35 Hz. The output of the phase inverter goes from about 
+ 18 volts to ground. On the output side of A8CR25, the 
signal goes from about - 7.5 volts to + 8 volts. When 
filtered, a + 0.5 volt offset is applied to the varicap diodes. 



4-165. Expand and Audio Amplifier A101 (312D Only) 
Schematic No. 11. 

4-166. The Expand and Audio Amplifiers serve two pur- 
poses. The Expand portion of the circuit allows the normal 
meter indication to be expanded for increased resolution. 
The Audio Amplifier provides the necessary gain to drive 
the internal speaker or an external set of headphones. 

4-167. The detected input to the Expand Amplifier comes 
from the Meter Amplifier A7. Here, the dc level is passed 
through a unity gain amplifier Ul. In the normal meter 
function, the output of Ul drives meter Ml. In the expand 
function the output of Ul is routed through an attenuator 
by the METER EXPAND dB switch, where any level 
between - 7 dB and + 3 dB can be expanded over a 2 dB 
(± 1 dB) full scale. The 0 dB position of the switch is 
equivalent to a 0 dB meter indication in the NORMAL 
meter function. If the input level is too low to be expanded 
over the 2 dB full scale range, the METER EXPAND dB 
switch can be down ranged or the input level can be 
increased. 

4-168. Since the meter has a 2 dB full scale sensitivity, the 
output of the attenuator must be amplified to obtain this 
sensitivity. This is provided by Expand Amplifier U2. This 
amplifier has a gain of approximately 30 dB but is 
adjustable by R9. The coarse offset adjustment R14 is a 
tracking adjustment so that the meter also reads accurately 
at low input levels or down scale. 

4-169. The Audio Amplifier, consisting of U3, Q1 and Q2, 
provides the current gain necessary to drive the internal 
speaker or an external set of headphones. Transistors Q1 
and Q2 form a class AB output stage with CRl, CR2, and 
R17 included to prevent crossover distortion. The amplifier 
has a gain of approximately 20 dB. When headphones are 
used, the speaker is disconnected from the output of the 
amplifier. The output transformer has a primary impedance 
of 45 ohms, driving the 3.2 ohm voice coil of the speaker. 

4-170. COUNTERS A13 (Schematics 21 and 22). 

4-171. The purpose of the counters is to display the input 
frequency to which the instrument is tuned. This is 
performed by counting the 2 - 3 MHz VFO frequency for a 
fixed 100 ms period. 

4-172. Count Gate U22A (Schematic No. 21) performs the 
function of turning on the 2 - 3 MHz VFO signal with a 
100 ms gate which is derived from the 1 MHz time base 
A26. The 2 - 3 MHz VFO signal from A29 first passes 
through an amplifier consisting of Q3 and Q4 where it is 
squared. It is then applied to Schmitt Trigger U31B to 
produce a fast rise time to trigger TTL logic. The 1 MHz 
time base reference is also squared by an amplifier 
consisting of Q1 and Q2 and then applied to Schmitt 
Trigger U31C. The output of U31C is divided by a series of 
decade counters consisting of U37, U36, U32, U33, U27 
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and U34 to produce a 5 Hz count gate for U22A. The 
output of U22A is a gated 2 - 3 MHz signal. 

4-173. The gated 2 - 3 MHz signal is applied to the decade 
counters U15 through U20 where the 2 - 3 MHz signal is 
counted. At the end of 100 ms, all digits are displayed 
except the MHz digits. These digits depend not only on the 
frequency of the 2 - 3 MHz VFO but also on the setting of 
the Frequency Range Switch. The MHz digit selection will 
be discussed later. 

4-174. After the 2 - 3 MHz is counted by the decade 
counters, a latch signal from U31E stores the contents of 
the decade counters in latches U8 through U12. After the 
count is latched, it is decoded by the decoder-drivers U1 
through U5 and is used to pull the cathode of the respective 
segment in the LED display low for all digits except the 
MHz digits. 



decoded by U24 and applied to latches U13 and U14 in the 
counter. This information is decoded and pulls the cathode 
of the respective MHz digit segment low. 

4-178. The timing of the Up/Down Counter, latches, and 
reset is controlled by the BCD-to-Ten Decoder U28. All of 
these functions take place when U22A is not on (refer to 
timing diagram, Figure 4- 12). When Q is high, U22A will be 
on, Q will be low to inhibit NAND gates U22B, U30A, 
U30B, and U30C. When the BCD information from U27 
(input to U28) is a BCD 1 (H) and Q is high, the output of 
U22B is low and frequency range information is loaded into 
the Up/Down counter U23. When the output of U27 is a 
BCD 3, the output of U29C is high, enabling the Up/Down 
code to be applied to U23. When the BCD code from U27 
is a 7, U31A output is high to provide a reset for the 
counters. When the output of U27 is a BCD 5, the output 
of U3 1 A is high, providing a latch for the counters. 



4-175. MHz Digit Select. The 0 to 18 MHz input fre- 
quency is selected by an 18 position (0 through 17) 
Frequency Range Switch, each position covering a 1 MHz 
band. The specific frequency within each band is deter- 
mined by the frequency of the 2 - 3 MHz VFO. Since each 
band has an overlap, it is possible for the VFO to be tuned 
below 2 MHz or above 3 MHz. If this happens, the MHz 
digit must change. For example, if the Frequency Range 
Switch is set to 1, the normal frequency range of the 
instrument is 1 MHz to 2 MHz on this band. If the 
instmment is tuned below 1 MHz, the 2 - 3 MHz VFO will 
be tuned below 2 MHz and the 1 MHz digit will be dropped 
from the display. If the instrument is tuned above 3 MHz 
(VFO greater than 3 MHz), then one digit must be added to 
the display. This borrow and carry function is performed 
by the Up/Down counter U23, which receives binary 
Frequency Range information from the Frequency Range 
Switch, and information from the decade counter output 
U20 which determines whether the 2 - 3 MHz signal below 
2 MHz, between 2 and 3 MHz, or above 3 MHz. 

4-176. When the VFO frequency is below 2 MHz, the 
Up/Down Select signal from U20 will be a logic 0 and the 
Up/Down Enable signal will be a Logic 1. NAND gate U21B 
will turn on, producing a low signal at U23 input, 
subtracting 1 or borrowing from the range information 
provided by the Frequency Range Switch. If the VFO 
frequency is between 2 and 3 MHz, the Up/Down Select 
will be a 1 and the Up/Down Enable will be a 0 and neither 
of the NAND gates U21A and U21B will be turned on. If 
the VFO frequency is at 3 MHz or above, Up/Down Select 
will be a 1 and Up/Down Enable will be a 1. NAND gate 
U21A will turn on, and a carry signal will be supplied to 
U23 to be added to the information from the Frequency 
Range Switch. 

4-177. Dual Flip-Flop U35 is used as an extention of the 
Up/Down Counter U23 to provide five line binary informa- 
tion for ranges 16 and 17. This is necessary since U23 is 
only a four line binary counter and can only provide range 
information up to 15. The MHz range information is 



4-179. Blanking. 

4-180. When the Frequency Range Switch is set to the 0 
position and the instrument is tuned below 0 Hz (2 - 3 MHz 
below 2 MHz) an illegal condition exists. This will be noted 
by a flashing of the counter display. This is accomplished 
by U25 and U26. When the Frequency Range Switch is set 
to 0, all inputs to U25 will be true except the input to pin 
1. If the instrument is tuned below 0 Hz (2 - 3 MHz VTO 
below 2 MHz) U21B will be turned on, supplying a count 
down signal to U23. The output of U23 will clock Dual 



TIME BASE 
SIGNAL Q 



TIME BASE 
SIGNAL Q 




BCD [I] 
LOAD 



BCD [3] 
COUNT 



BCD [5] 
LATCH 



BCD [ 7 ] 
RESET 




Q— When Q is High, the VFOr is gated through the 
Count Gate and the counter counts the gated 
signal. The MHz select circuit is cleared to accept 
data. 

Q— When Q is High it becomes a second clear pulse to 
the MHz Select circuit and the MHz Digits and 
Display Controller is enabled to send data. 

Load — The Load line enables the MHz Select circuit to 
accept the Up/Down input lines. 

Count — The Up/Down lines are counted within the MHz 
Select circuit at this time. 



Figure 4-12. Timing Sequence. 
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Flip-Flop U35, causing a 0.1 Hz signal output (pins 5 and 
11) to be applied to the remaining input to U25. The 
output of U25 goes alternately high and low at a 0.1 Hz 
rate, causing the counter display to flash. 



4-181. + 20 Volt Regulator A1. 

4-182. The + 20 volt Regulator is the series type with Q4 
being the series pass element. Diode A1CR4 is a tempera- 
ture compensated reference for the supply. Operational 
amplifier AlUl compares the sense voltage from pin 15 
with the reference voltage to control the amount of current 
flowing in A1Q2, A1Q3 and series element Q4. Transistor 
Q1 and its associated components form a current source for 
the supply. Transistor A1Q4 is a current limit for the 
supply. 

4-183. When the output of the supply is at its correct level 
of -I- 20 volts, the voltages at pins 2 and 3 of AlUl will be 
equal. Current from current source AlQl will be split 
between AlUl and A1Q2, A1Q3 and the series element 
Q4. If the output voltage should rise above -i- 20 volts, pin 2 
of AlUl will also rise, causing more current to be drawn by 
AlUl and less current available for A1Q2, A1Q3 and Q4. 



This reduction in current through Q4 brings the output 
level down to -t- 20 volts and the input to pin 2 of AlUl 
will again be equal to the voltage at pin 3. 

4-184. Current limit is accomplished byAlQ4and AlRll. 
When the current flowing through A1R9 causes a voltage 
drop across it equal to the base-emitter voltage drop of 
A1Q4, A1Q4 begins to turn on, limiting the amount of 
current available to the series element thus limiting the 
amount of current that can be drawn by the load. Diode 
CR5 is a transient recovery diode. 

4-185. The load switch SI is included for troubleshooting 
purposes so that the load can be removed. When in the OFF 
position, the sense voltage is supplied to pin 2 of AlUl 
through the switch. When switching ON or OFF, A1R9 
supplies the sense voltage when the switch is between 
contacts. 

4-186. - 15 Volt Regulator A12. 

4-187. The - 15 Volt Regulator operates in exactly the 
same manner as the + 20 Volt Regulator. The only 
differences are in the types of transistors used, the voltage 
levels and polarities. 
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Table 5-1. Required Test Equipment. 



Instrument Type 


Required Characteristics 


Recommended Model 


Tracking Oscillator 


Frequency Range: 10 kHz to 22 MHz 

Level Range: - 99.9 dBm to + 1 0 dBm ± 0.1 dB 


-hp- Model 31 3A 


Signal Generator 


Frequency Range: 50 kHz to 50 MHz 
Level Range: - 1 1 0 dB to + 20 dB 


-hp- Model 606A/B 


Function Generator 


Frequency: 0.01 FIz to 100 kFIz (with DC Offset 
Function) 


-hp- Model 331 2A 


Oscilloscope 


Bandwidth: DC to 50 IVIFIz 


-hp- Model 180A with 1801 
Vertical and 1820A Hori- 
zontal Plug-ins 


Storage Oscilloscope 


Bandwidth: DC to 100 kHz 
Sensitivity: .005 V/dm 


-hp- Model 181 A/AR 


Vertical Amplifier for 


Sensitivity; .005 V/cm 


-hp- Model 1805A 


Storage Oscilloscope 


with dc offset 




Counter, frequency 


Frequency Range: DC to 50 MHz 
Accuracy: < ±2x10^ 


-hp- Model 5245L 


Voltmeter, Digital 


4'/2 Digit AC and DC Functions 


-hp- Model 34740A/34702A 


Filter, Bandpass 


Frequency: 48 kHz, at least 40 dB down at 96 kHz 
and 144 kHz 


Hisonics Inc. No. 20-0100-00 




Frequency: 3 MHz, at least 40 dB down at 6 MHz 
and 9 MHz 


Hisonics Inc. No. 20-0014-00 


Attenuator Pad 


Impedance: 75:50 


See Figure 5-4 


Feedthru Termination 


Impedance: 50 17 ± 1 % 


-hp- Model 11048C 


Feedthru Termination 


Impedance: 75 ± 1 % 


-hp- Model 1 1094B 


Feedthru Termination 


Impedance: 191 ± 1% 


See Figure 5-2 


Attenuators 


Range: 0 to 1 20 dB in 10 dB steps 


355D with known error 


Probe 


Divider: 10:1 


-hp- Model 10001 A 


Cable 


BNC-to-Banana 


-hp- Model 1 1001 A 


Adapter 


BNC-to-Banana 


-hp- Model 1 1037A 


Resistor 


1 kHz ± 1 % 


-hp- Part No. 0757-0280 


Adapter 


BNC-to-clip leads 


Pomona 2631 


Resistor 


2.0 kJ7 ± 1% 


-hp- Part No. 0683-2025 


Capacitor 


4700 pF 


-hp- Part No. 0160-0157 


Capacitor 


IOmF 


-hp- Part No. 0180-0183 


Shorting Connector 


Male BNC 


-hp- Part No. 1250-0045 
with shorting wire 


Telephone Adapter Kit 


4, WECO Type 358 or 470 Plugs. To be used with 
unbalanced 75 F7 system or balanced 124 SI, -hp- 
Part No. 1250-0591. 

4, WECO Type 347. Two 347 Plugs provide a 241 
or 289 for balanced systems, -hp- Part No. 1251-3759. 

2, WECO Type 309 for audio frequency, -hp- Part 
No. 1251-3758. 

2, WECO Type 310 for audio frequency, -hp- Part 
No. 1251-3757 


5061-0743 


Cable 


75 Ohms 


-hp- Model 15525A 
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5-1. INTRODUCTION. 

5-2. This section of the manual contains information neces- 
sary to determine if your instrument is operating within its 
published specifications. This information can be found in 
Paragraph 5-3 entitled Performance Tests. Adjustment and 
Calibration Procedures are also included (Paragraph 5-32), 
followed by General Maintenance Procedures (Paragraph 
5-56) and Troubleshooting (Paragraph 5-62). 



5-3. Specials. 



5-4. Many 312B Wave Analyzers and 312B Selective Level 
Meters have special modifications (designated 312B/D-Hxx 
or 312B/D-Cxx). Information about these can be obtained 
by contacting any Hewlett-Packard Sales and Service Of- 
fice. 



PERFORMANCE TESTS 



5-5. PERFORMANCE TESTS. 

5-6. The following Performance Tests are designed to de- 
termine if your instrument is operating within its specifi- 
cations. If it is determined that any test does not meet 
these specifications, refer to Paragraph 5-32 for Adjustment 
and Calibration of the instrument. 

5-7. Preliminary Tests. 

5-8. Before the Performance Tests are performed the fol- 
lowing steps should be accomplished. 

a. Insure that the 115 V/230 V ac power switch is in a 
position corresponding ■ to tire line voltage to be used. 

b. Turn the instrument ON and allow 2 hours for the in- 
side cabinet temperature to stablize. 

rv’vvvvvvvvvvj 

KAUTIONX 

Do not remove or install printed circuit boards 
with power applied to the 312BID. Failure to 
comply can result in a short-circuit andjor 
damage to the instrument 

5-9. Frequency Response - 3128. 

a. Connect the 75 12 cable between the 313A output 
and the J1 input of the 312B. Place a BNC short on the J2 
connector. Connect the LOCAL OSCILLATOR, 30 MHz, 
and RECORDER OUTPUT on the rear panel of the 312B 
to the corresponding inputs on the 313A. (See Figure 
5- 1 (a).) Set the 3 1 2B and 3 1 3 A controls as follows: 



312B 



INPUT MODE TERMINATED 

IMPEDANCE 75 

BAL/UNBAL BAL 

REFERENCE LEVEL -t 20 dB 

AMPLITUDE RANGE - 10 dB 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 1000 kHz 

313A 

MAX OUTPUT +10 

OSCILLATOR MODE TRACK 312 

METER MODE EXPAND 

ATTENUATORS 00.0 dB 



b. Set the SCALE OFFSET adjustment for 313A meter 
indication of 0 dB. Tune the 312B from 10 kHz up to 
10 MHz. The 313A meter should not deviate more than 
± 0.2 dB over this frequency range. 

c. Tune the 312B from 10 MHz to 18 MHz. The 313A 
Meter should not deviate more than ± 0.5 dBm. 

d. Repeat Steps b and c at each setting of the REFER- 
ENCE LEVEL attenuator. Insert 10 dB of attenuation in 
the 313A Attenuator each time the REFERENCE LEVEL 
is down ranged. 

e. Move the 313A output signal from J1 to J2. Place 
the shorting BNC on Jl. Repeat Steps b through d. 
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SELECTIVE LEVEL METER 
hp 3I2D 




75/50a 

PAD 




FEED- THRU 



SELECTIVE VOLTMETER 
hp 3I2B 



Figure 5-1 (a). Frequency Response. 



5-10. Frequency Response - 312D. 

a. Set the 3 12D controls as follows: 
312D 



INPUT IMPEDANCE 124 

REFERENCE LEVEL +20 

AMPLITUDE RANGE - 10 dB 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 1 MHz 

313A 

QSCILLATQR MODE TRACK 312 

METER MODE 3 12 EXPAND 

ATTENUATORS 00.0 

MAX OUTPUT + 10 dBm 



b. Connect the 313A output to the J3 input of the 
31 2D and a short across J4 as shown in Figure 5- 1(b). The 
construction of the 190 ohm termination is shown in Fig- 
ure 5-2. 

c. Perform Steps b through e of Paragraph 5-9. 



5-11. Frequency Accuracy - 312B/D. 

a. Turn the 312B/D on and allow at least 4 hours for 
temperature stabilization within the cabinet before check- 
ing the time base accuracy. 

b. Connect 1 MHz OUTPUT on the rear panel of the 
312B/D to the input of the 5245L. 



J3 J4 




c. Measure and record the time base frequency to the 
nearest Hz. Time base accuracy = time base frequency mi- 
nus 1 MHz. 



d. Set the 312B/D controls as follows: 

312B 

INPUT MODE TERMINATED 

IMPEDANCE 50 

BAL/UNBAL UNBAL 

REFERENCE LEVEL 0 dB 

AMPLITUDE RANGE 0 dB 

RECEIVER MODE AM 

BANDWIDTH 3100 
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312D 



INPUT IMPEDANCE 75 

REFERENCE LEVEL 0 dB 

AMPLITUDE RANGE 0 dB 

RECEIVER MODE AM 

BANDWIDTH 3100 



NOTE 

The 50 Cl/75 Cl Adapter should be used when 
testing Frequency Accuracy of the 31 2D. (See 
Figure 5-4.) 



e. Set the 312B/D FREQUENCY and FREQUENCY 
TUNING to any frequency between 50 kHz and 18 MHz. 

f. Set the Signal Generator to the same frequency as the 
312B/D. Set the output level of the 606 A/B to an output 
level of 0 dBm. 

g. Connect the Signal Generator output through a tee 
connector to J1 (J3 on the 31 2D). Connect the frequency 
counter to the other tee connection. 

h. Tune the Signal Generator very carefully to the 
notch in the 312B/D bandpass and record the 312B/D 
frequency indication. 

i. Determine if the 312B/D is within specifications as 
follows: 

FREQUENCY ACCURACY <± 10 Hz + time base accuracy 



5-12. Time Base Stability — 31 2B/D. 

a. Connect the 5245L to the 30 MHz output on the rear 
of the 312B/D. The 5245L should read 30 MHz ± 60 Hz. 



NOTE 

Temperature must be kept constant, or com- 
pensation for temperature difference must be 
made whenever a frequency difference is re- 
corded. Unless a record of the temperature and 
date of last calibration is available, the fre- 
quency offset should not be considered drift or 
aging rate of the 1 MHz crystal. 

b. Vary the line voltage ± 10%. The 5245L indication 
should not vary more than ± 3 Hz. 

c. Stability as a function of temperature may be 
checked using the setup of Paragraph 5-12(a) while varying 
the operating temperature of the 312B/D. 

5-13. External 1 MHz Input Test — 312B/D. 

NOTE 

Model 312B’s with serial numbers 1442A00400 
and below do not have an external 1 MHz input 
and do not require this test. 

a. Connect the Signal Generator to the 5245L Counter 
and adjust the output frequency to 1 MHz ± 10 Hz. 

b. Set the Signal Generator output level to 0 dB and 
connect this signal to the EXT 1 MHz input on the rear 
panel of the 312B/D. 

c. Connect the CALIBRATED OUTPUT to the front 
panel input and adjust the 312B/D controls for an indica- 
tion of - 40 dBm. 

d. Set the rear panel 1 MHz switch to EXT. The 
312B/D Meter reading should return to - 40 dBm after a 
brief settling period. The frequency indication may change 
slightly. 



5-14. Selectivity — 31 2B/D. 



NOTE 

Insure that the Frequency Accuracy Test is per- 
formed and within specifications before this 
test is performed. 

a. Connect the CALIBRATED OUTPUT of the 312B/D 
to the appropriate front panel input shown below. Set the 
312B/D controls as follows: 

312B 



INPUT MODE 

IMPEDANCE 

BAL/UNBAL 

REFERENCE LEVEL 
AMPLITUDE RANGE 



TERMINATED 
........ 75 

UNBAL 

- 40 

0 
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RECEIVER MODE AM 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 1 

FREQUENCY TUNING 999.96 kHz 

Front Panel Input J1 

312D 

IMPEDANCE 75 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE 0 

RECEIVER MODE AM 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 1 

FREQUENCY TUNING 999.96 kHz 

Front Panel Input J3 

METER Normal 



b. With the 312B/D counter indicating 999.96 kHz, the 
31 2B/D meter should indicate 0 dBm. If it does not, adjust 
the CAL ADJ until it does. 

c. Measure the upper and lower 3 dB and 60 dB points. 
This is accomplished by tuning the 312B/D above and be- 
low the passband center frequency until the desired ampli- 
tude is indicated on the meter. The frequency at which 
each amplitude occurs must be within the tolerances listed 
in Table 5-2 or Table 5-3. 



Table 5-2. 312B Bandwidth Tolerances. 



T uning 


200 Hz 
Bandwidth 


1000 Hz 
Bandwidth 


3100 Hz 
Bandwidth 


Upper 3 dB 
Point 


1000.10 kHz 
± 1 counts 


1000.50 kHz 
± 5 counts 


1001.55 kHz 
± 1 5 counts 


Lower 3 dB 
Point 


999.90 kHz 
± 1 counts 


999.50 kHz 
± 5 counts 


998.45 kHz 
± 1 5 counts 


Upper 60 dB 
Point 


1000.22 kHz 
± 2 counts 


1001.07 kHz 
± 1 0 counts 


1003.10 kHz 
± 30 counts 


Lower 60 dB 
Point 


999.78 kHz 
± 2 counts 


998.93 kHz 
±10 counts 


996.90 kHz 
+ 30 counts 



5-15. Automatic Frequency Control - 312B Only. 

a. Set the 3 12B controls as follows: 



INPUT MQDE TERMINATED 

IMPEDANCE 75 

BAL/UNBAL UNBAL 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE 0 

RECEIVER MODE AM 

BANDWIDTH 3100 

FREQUENCY RANGE -MHz 1 MHz 

FREQUENCY TUNING 1 000.04 kHz 



b. Connect the CAL OUTPUT of the 312B directly to 
J1 input connector. The 312B should indicate 0 dBm. If 
not, adjust the CAL ADJ until it does. 



c. Fine tune the 312B to the notch in the center of the 
passband. This should be at 1000.00 kHz. 

d. Place, the RECEIVER MODE switch in the AM/ AFC 
position and slowly tune the 312B frequency away from 
1 MHz. Watch the frequency counter and note the fre- 
quency after the 312B loses lock (noted by a loss in 312B 
Meter indication). This frequency must be at least 3 kHz 
away from the reference frequency of 1 MHz. 



Table 5-3. 312D Bandwidth Tolerances. 



Tuning 


50 Hz 
Bandwidth 


2300 Hz 
Bandwidth 


3100 Hz 
Bandwidth 


Upper 3 dB 
Point 


1000.03 kHz 
± 1 count 


1001.15 kHz 
±11 counts 


1001.55 kHz 
±15 counts 


Lower 3 dB 
Point 


999.97 kHz 
± 1 count 


998.85 kHz 
± 1 1 counts 


998.45 kHz 
±15 counts 


Upper 60 dB 
Point 


1000.06 kHz 
± 1 count 


1002.40 kHz 
± 23 counts 


1003.10 kHz 
± 30 counts 


Lower 60 dB 
Point 


999.94 kHz 
± 1 count 


997.60 kHz 
± 23 counts 


996.90 kHz 
± 30 counts 



e. Repeat Steps c and d except tune the 312B fre- 
quency off in the opposite direction from 1 MHz. 

f. Place the RECEIVER MODE switch in the AM posi- 
tion. Tune the frequency to 1004.00 kHz. Down range the 
AMPLITUDE RANGE switch to - 60. Now place the RE- 
CEIVER MODE switch in the AM/AFC position. Slowly 
tune the frequency towards 1000.00 kHz while watching 
the 312B Meter. The AFC pull should activate before the 
meter reads 0 dB. This verifies that the AFC will lock to a 
signal 60 dB below the reference level. 

g. Repeat Step f except tune the frequency to 
996.00 kHz before down ranging the AMPLITUDE 
RANGE switch to - 60. 

h. Place the RECEIVER MODE switch in the AM posi- 
tion. Set the frequency tuning to 1001.00 kHz. Place 
AMPLITUDE RANGE switch in the 0 position. Turn the 
RECEIVER MODE switch to the AM/AFC position, the 
AFC should activate and pull the 312B frequency to 
1000.04 kHz ± 0.01 kHz. 



i. Tune the 312B to 999.00 kHz and repeat Step h. The 
AFC should pull the frequency to 999.96 kHz ± 0.01 kHz. 

5-16. Attenuator Accuracy Tests - 312B/D. 

a. Connect the equipment as shown in Figure 5-3 and 
set the 3 12B/D as follows: 

312B 

INPUT MODE TERMINATED 

INPUT IMPEDANCE 50 

BAL/UNBAL UNBAL 
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SELECTIVE VOLT/ 

HF SIGNAL GENERATOR LEVEL METER 

hp eOQA/B /)p3l2B/0 




(3I2D ONLY) 



Figure 5-3. Attenuator Accuracy Test Setup. 



REFERENCE LEVEL + 10 dBm g. Continue this procedure throughout the entire range 

AMPLITUDE RANGE 0 dB of the REFERENCE LEVEL attenuator. In each step the 

FREQUENCY RANGE - MHz 0 312B/D Meter should indicate 2.0 dBm ± 0.2 dBm. 

FREQUENCY TUNING 1 MHz 

RECEIVER MODE AM/AFC h. For 31 2B only, move the shorting connector from J2 

to Jl. Connect the 606 A/B output cable to J2. Repeat 
31 2D Steps e through g. 

INPUT IMPEDANCE 75 

REFERENCE LEVEL +10dBm 5-17. Bridging Impedance Tests - 312B Only. 

AMPLITUDE RANGE 0 dB 

FREQUENCY TUNING 1 MHz a. Set the 312B and 313A controls as follows and con- 

FREQUENCY RANGE - MHz • 0 nect the output of the 313A througli a 75 ohm feedthru 

RECEIVER MODE AM termination to the input of the 312B Jl. Connect the 

METER Normal 30 MHz, LOCAL OSCILLATOR, and RECORDER outputs 

on the rear panel of the 312B to the corresponding in- 



b. Set the 355D to 0 dB. Set the Signal Generator to the 313A. 

1 MHz and adjust its output level for an indication of 

+ 2.0 dBm on the 312B/D Meter. 

312B 

c. Insert 10 dB of attenuation with the 355D and down 

range the AMPLITUDE RANGE control by 10 dB. The INPUT MODE BRIDGED 

3 12B/D meter should indicate 2.0 ± 0.1 dB. IMPEDANCE 75 

BAL/UNBAL UNBAL 

d. Continue this procedure for each position of the REFERENCE LEVEL 0 

AMPLITUDE RANGE control. For each step the 312B/D AMPLITUDE RANGE 0 

Meter should indicate 2.0 ± 0.1 dB (± 0.2 dB in the - 60 dB BANDWIDTH 3100 

position). RECEIVER MODE ^ AM 

FREQUENCY RANGE - MHz 0 

e. Set the REFERENCE LEVEL control to + 20 and FREQUENCY TUNING 10 kHz 

the AMPLITUDE RANGE control to - 10. (Set the 355D 

Attenuator to 0 dB.) Adjust the Signal Generator output 

for a + 2.0 dB indication on the 312B/D Meter. 51 t a 



f. Insert 10 dB of attenuation in the 355D and at the OSCILLATOR MODE TRACK 312 

same time change the REFERENCE LEVEL attenuator to METER MODE OUTPUT MONITOR 

+ 10. The 312B/D Meter should indicate 2.0 dBm ATTENUATORS 00.0 

± .2 dBm. MAX OUTPUT 0 dBm 
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Rl 

43. 2n I/8W 
-/ip-PART NO. 
0757-0392 



CONNECTOR 
-/)p-PART NO. 
1250-0083 




CONNECTOR 
-/ip-PART NO. 
11048-27603 



R2 

86.6n I/8W 
-/)p-PART NO. 
0698-4398 



THREADED SLEEVE 
-/ip-PART NO. 
11048-27604 



5 on 



Figure 5-4. 75 — 50 Attenuator Pad. 



b. Connect a 10 kJ2 ± 1% resistor in series with the in- 
put lead to J1 on the 312B as shown in Figure 5-5. The 
312B Meter indication should drop by 6 dB or less indi- 
cating an input bridging impedance to ground of 10 kS2 or 
greater. 



c. With the 10kf2 resistor still connected, readjust the 
3 13 A Attenuators for 0 dB indication on the 312B Meter. 



g. An input impedance of 10kf2 to ground from each 
input terminal indicates an input impedance of 20 kf2 be- 
tween input terminals. An input capacitance of 35 pF or 
less to ground from each input terminal indicates an input 
capacitance of 18 pF or less between input terminals. 

5-18. Common Mode Rejection - 312B/D. 

a. Connect the 312B/D and 3 13 A as shown in Figure 
5-6. On the 31 2D, use WECO-to-BNC adapters (-hp- Part 
No. 1250-0591) and the 191 ohm feedthru termination 
shown in Figure 5-2. 

b. Set the 3 12B/D controls as follows: 

312B 



INPUT MODE TERMINATED 

IMPEDANCE 75 

BAL/UNBAL BAL 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE - 10 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 10 kHz 



312D 



d. Increase the 312B frequency until the 312B Meter 
drops by 3 dB. The frequency at which this occurs should 
be greater than 900 kHz, thus indicating an input capaci- 
tance to ground of 35 pF or less. 

e. Repeat Steps b through d at each setting of the 
REFERENCE LEVEL attenuator. The input capacity to 
ground should be less than 35 pF at all settings of the 
REFERENCE LEVEL attenuator except - 40 dBm posi- 
tion. On the - 40 dBm position the frequency at which the 
312B Meter drops by 3 dBm must be 500 kHz or greater, 
indicating an input capacitance to ground of 60 pF or less. 

f. Remove the shorting BNC from J2 and put it on Jl. 
Repeat Steps a through e with the signal appUed to J2. 



INPUT IMPEDANCE 124 

REFERENCE LEVEL -40 

AMPLITUDE RANGE - 10 

BANDWIDTH 3100 

METER NORMAL 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 10 kHz 

RECEIVER MQDE AM 

313A 

OSCILLATQR MODE TRACK 312 

METER MODE OUTPUT MONITOR 

MAX OUTPUT + 10 dBm 

ATTENUATORS -60.0 




Figure 5-5. Bridging Impedance Test Setup — 31 2B. 
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SELECTIVE VOLT/ 
LEVEL METER 
hp 3 12B or D 




OR 

I9in FEED-THRU 
TERMfNATION 
3I2D ONLY 
(SEE FIG 5-2) 



Figure 5-6. Common Mode Rejection — 312B/D. 



c. Remove the input cable from the right hand con- 
nector (J2, 312B; J4, 312D) and install a BNC short on the 
connector. 

d. Adjust CAL ADJ control for an indication of 0 dB 
on the 3 1 2B/D Meter. 

e. Remove the BNC short and reinstall the input cable 
on the right hand connector. For the 312D remove the 191 
ohm termination and install the 75 ohm termination. 

f. The meter reading must be at least 34 dB below the 
reading of Step d (in this -case - 84 dB). 

NOTE 

The test limits in this procedure are 6 dB less 
than specifications because of the amplifier gain 
difference when setting up the reference level 
in the UNBAL mode and when checking com- 
mon mode in the BAL mode. 

g. Tune the frequency of the 312B/D from 10 kHz to 
5 MHz. The common mode reading must be 34 dB less than 
the reference established in Step d for all frequencies be- 
tween 10 kHz and 5 MHz. 

h. Tune the frequency of the 312B/D from 5 MHz to 
18 MHz. The common mode reading must be 24 dB less 
than the reference for all frequencies between 5 MHz and 
18 MHz. 

i. Repeat Steps c through h at each setting of the refer- 
ence level attenuator. Remove 10 dB of attenuation in the 
313A attenuator each time the reference level is up-ranged. 



5-19. Distortion - 312B/D. 

a. Connect the equipment as shown in Figure 5-7 and 
set the 312B/D controls as follows: 

312B 



INPUT MODE TERMINATED 

IMPEDANCE 50 

BAL/UNBAL UNBAL 

REFERENCE LEVEL 0 

AMPLITUDE RANGE 0 

BANDWIDTH 200 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 48 kHz 

312D 

IMPEDANCE 75 

REFERENCE LEVEL 0 

AMPLITUDE RANGE 0 

BANDWIDTH 50 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 48 kHz 



b. Tune the Signal Generator to the 312B/D frequency 
(48 kHz) and adjust the Signal Generator output level for 
0 dBm indication on the 312B/D meter. 

c. Tune the 312B/D to the second harmonic (96 kHz) 
of the Signal Generator output and down range the 
AMPLITUDE RANGE control as required for an on-scale 
indication on , the 312B/D Meter. The 3 12B/D indication 
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Figure 5-7. Harmonic Distortion Test Setup. 



(meter indication + change in AMPLITUDE RANGE 
control) should be down at least 55 dB below the funda- 
mental frequency. 

d. Tune the 312B/D to 144 kHz and measure the ampli- 
tude of the third harmonic. This harmonic must also be 
down at least 55 dB from the fundamental frequency. 

e. Reset the 312B/D controls as in Step a except change 
the frequency to 3 MHz. Replace the 48 kHz filter with a 
3 MHz bandpass filter. 

f. Tune the Signal Generator to the 312B/D frequency 
and adjust the amplitude control for 0 dBm indication on 
the 312B/D Meter. 

g. Tune the 312B/D to the second harmonic (6 MHz) 
of the Signal Generator output and down range the 
AMPLITUDE RANGE control as required for an on-scale 
indication. The second harmonic signal must be down 
at least 65 dB from the fundamental frequency. 

h. Tune the 312B/D to the third harmonic (9 MHz) of 
the Signal Generator output frequency. This harmonic must 
be down at least 65 dB from the fundamental frequency. 

5-20. Noise Level and Residual Response Test - 312B/D. 

a. Leave the 3 12B/D inputs open and set the controls as 
follows; 

312B 

INPUT MODE . . TERMINATED 

IMPEDANCE 75 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE - 60 

BANDWIDTH 1000 



312D 



INPUT IMPEDANCE 75 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE - 60 

BANDWIDTH 2300 

METER NORMAL 



b. Tune the 312B/D from 10 kHz to 18 MHz while ob- 
serving the 312B/D Meter indication. The 312B should indi- 
cate below - 120 dB in the 1000 Hz bandwidth except 
when tuned to a residual response. (The 312D should indi- 
cate below - 117 dBm in the 2300 Hz bandwidth.) All re- 
sidual responses must be - 1 12 dB or lower. 

5-21. Meter Tracking and Recorder Output Level Accuracy 
-312B/D. 

a. Connect the 313 A output to the 312B/D input and 
connect the 30 MHz, local oscillator, and recorder outputs 
on the rear panel of the 312B/D to the corresponding 
inputs on the rear panel of the 313 A. Also connect a 
34740 A/34702A voltmeter to the 312B/D recorder output. 
Set the 313A and the 312B/D as follows; 

312B 



INPUT MODE TERMINATED 

INPUT IMPEDANCE 75 

BAL/UNBAL UNBAL 

REFERENCE LEVEL 0 

AMPLITUDE RANGE 0 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 1 

FREQUENCY TUNING 999.96 kHz 

312D 

INPUT IMPEDANCE 75 

REFERENCE LEVEL 0 
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AMPLITUDE RANGE 0 dB 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 1 

FREQUENCY TUNING 999.96 kHz 

313A 

QSCILLATOR MODE TRACK 312 

METER MODE 312 EXPAND 

ATTENUATORS 07.0 

MAX OUTPUT + 10 dBm 



b. Adjust the CAL ADJ control until the 3 12B/D Meter 
reads + 3 dB. 

c. Use the 313A attenuators to check the meter track- 
ing of the 312B/D according to Table 5-4. 

d. Set the 313A attenuators to 7 dB. The 312B/DMeter 
should read + 3 dB. The voltmeter should indicate -t- 1 V 
dc ± O.DOl V. Set the CAL ADJ for a voltmeter indication 
of+ 1 Vdc± 0.001 V. 

e. Using the 3 13 A Attenuators, check the RECORDER 
OUTPUT tracking of the 312B/D according to Table 5-4. 



Table 5-4. Meter Tracking and Recorder Output Level 
Accuracy Test. 



313A 

Attenuators 


312B/D 

Meter Indication 


34740 A/34702A 
Indication 


07.0 


+ 3 dBm (Reference) 


1 V ± .001 V 


08.0 


+ 2 dBm ± 0.1 dBm 


891 mV ± 9 mV 


09.0 


+ 1 ±0.1 dBm 


794 mV ± 8 mV 


10.0 


0 dBm ± 0.1 


707 mV ± 7 mV 


1 1 .0 


- 1 dBm ± 0.1 


631 mV ± 6 mV 


12.0 


- 2 dBm ± 0.1 


562 mV ± 6 mV 


13.0 


- 3 dBm + 0.1 


501 mV ± 5 mV 


14.0 


- 4 dBm + 0.1 


447 mV ± 5 mV 


15.0 


- 5 dBm ± 0.1 dBm 


398 mV ± 4 mV 


16.0 


- 6 dBm ± 0.1 dBm 


355 mV ± 4 mV 


17.0 


- 7 dBm + 0.1 dBm 


316 mV ± 3 mV 


18.0 


- 8 dBm ± 0.1 dBm 


282 mV ± 3 mV 


19.0 


- 9 dBm ± 0.1 dBm 


251 mV ± 3 mV 


20.0 


- 1 0 dBm ± 0.1 dBm 


224 mV ± 2 mV 



5-22. Auxiliary Outputs - 312B/D. 

a. Connect a 1 kTZ resistive load to the 1 MHz output 
on the rear panel of the 312B/D. Use a 10: 1 probe and con- 
nect a Model 180A Oscilloscope across the 1 kF2 load and 
measure the amplitude of the 1 MHz signal. This signal 
should be at least 1 V peak-to-peak. 

b. Connect a 50 ohm load to the 30 MHz output on the 
rear panel of the 312B/D. Use a 10:1 probe and connect 
the 180 A oscilloscope across the 50 ohm load and measure 
the amplitude of this signal. The amplitude should be be- 
tween 113 mV peak-to-peak and 197 mV peak-to-peak. 

c. Connect the 50 ohm load to the LOCAL OSCILLA- 
TOR output jack. Connect the oscilloscope across the 50 



ohm load and measure the amplitude of this signal. The 
amplitude should be between 150 mV peak-to-peak and 
250 mV peak-to-peak. 

d. Connect a frequency counter to the 30 MHz output 
on the rear panel of the 312B/D. Set the FREQUENCY 
RANGE - MHz switch to 0 and adjust the FREQUENCY 
TUNING so that the Frequency Counter indicates approxi- 
mately 30.5 MHz. Step the FREQUENCY RANGE - MHz 
switch from 0 to 1 7. The Frequency Counter should indi- 
cate an exact 1 MHz increase with each step. 

5-23. Receiver Mode Output Tests. 

5-24. Beat Output — 312B/D. 

a. Connect the Signal Generator output to J1 of 312B 
or J3 of 312D. The 312D will require the 75/50 Adapter 
(Figure 5-4). Set the 312B/D controls as follows: 

312B 



INPUT MODE TERMINATED 

IMPEDANCE 50 

BAL/UNBAL UNBAL 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE 0 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 999.96 kHz 

RECEIVER MODE BEAT 

AUDIO AMPLITUDE MAX CW 

312D 

INPUT IMPEDANCE 75 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE 0 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 1 MHz 

RECEIVER MODE BEAT 

AUDIO AMPLITUDE MAX CW 



b. Tune the Signal Generator to 1 MHz and adjust it for 
an indication of + 3 dB on the 312B/D Meter (- 37 dBm). 
Tune the 31 2B/D to 980.00 kHz. 

c. Connect a 10 kilohm load across the AUDIO OUT- 
PUT connector. Connect a digital voltmeter across the 
10 kilohm load. The voltmeter should indicate less than 
0.03 V rms. 

d. Slowly tune the 312B/D up in frequency and note 
the indication on the voltmeter. At approximately 997 kHz, 
the indication on the voltmeter should start to increase. 

e. Tune the 312B/D very slowly for a maximum indica- 
tion on the voltmeter. This maximum should be greater 
than 0.5 volts rms for the 312B. The 312D maximum 
should be greater than 4.0 volts rms. 
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f. Fine tune the 312B/D to exactly 1 MHz. A dip 
should be noted in the voltmeter indication. 

5-25. LSB and USB Outputs - 312B/0. 

a. Disconnect the voltmeter from the previous test set- 
up and substitute the 5245L Electronic Counter in its 
place. 

b. Change the RECEIVER MODE switch to AM and 
tune the 312B/D to 1000.30 kHz. Note the indication on 
the 312B/D Meter. 

c. Slowly tune the 312B/D up in frequency until the 
312B/D Meter indication drops by exactly 3 dB. 

d. Change the RECEIVER MODE switch to LSB. The 
Counter should indicate 3.3 kHz ± 10%. 

e. Change the RECIEVER MODE switch to USB. The 
Counter should indicate 330 Hz ± 10%. 

f. Tune the 312B/D below 1 MHz until the 312B/D 
Meter indication drops by 3 dB. In the LSB position of 
the RECEIVER MODE switch, the counter should indicate 
330 Hz ± 10%. In the USB position, the counter should in- 
dicate 3.3 kHz ± 10%. 

5-26. AM/AFC Output -312B. 

a. Change the equipment setup as follows: 

1. Remove all front panel connections to the 
312B except the 10 kilohm load on the AU- 
DIO OUTPUT. 

2. Connect the output of a Signal Generator to 
the J1 connector on the 31 2B. 

3. Connect the Voltmeter across the 10 kilohm 
load connected to the AUDIO OUTPUT jack. 

b. Tune the 312B to 1 MHz. Change the RECEIVER 
MODE switch to AM/AEC and leave the remainder of the 
controls set as before. 

c. Set up the Signal Generator for 100% modulation at 
1 MHz and adjust the amplitude for 0 dBm indication on 
the 312B Meter. The Voltmeter should indicate between 
0.4 and 0.7 volts rms. 

5-27. AM Output - 312D. 

a. Repeat Steps a through c of Paragraph 5-26 for the 
31 2D except set the RECEIVER MODE switch to AM. The 
voltmeter should indicate at least 4.0 volts rms. 

b. Verify proper speaker operation by removing the 
plug from the audio OUTPUT jack. The speaker should be 
audible when the plug is removed. 

5-10 



5-28. Meter Expand Test — 31 2D Only. 

a. Connect the 31 2D and 313A as shown in Figure 
5- 1(a). 

b. Set the 31 2D and 31 3A as follows: 

312D 



INPUT IMPEDANCE 75 

REFERENCE LEVEL 0 

RANGE -dB -10 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 10 kHz 

METER NORMAL 

313A 

OSCILLATOR MODE TRACK 312 

METER MODE OUTPUT MONITOR 

ATTENUATORS - 20 dB 

MAX OUTPUT 10 dBm 



c. The reading on the 312D should be about 0 dBm. Set 
the METER EXPAND dB switch on the 3 1 2D to 0 and the 
METER switch to EXPAND. Note the meter reading on the 
31 2D. 

d. Switch the 0.1 dB switch on the 313A from 0 dB to 
-0.9 dB while checking the meter reading on the 31 2D at 
each position. 

e. Refer each reading to the reading noted in Step c. 
Each indication should be accurate to within .05 dB. 

f. Set the METER EXPAND dB switch to - 1 and note 
the reading on the 31 2D Meter. 

g. Switch the 0.1 dB switch on the 313A from - 0.9 dB 
to 0 dB while checking the 31 2D Meter reading at each po- 
sition. 

h. Each meter indication should be accurate to within 
.05 dB. Refer to the reading noted in Step f. 

5-29. Overload Detector Test - 31 2D Only. 

a. Connect the 31 2D and 31 3 A as shown in Figure 
5-1 (a). 

b. Set the controls as follows: 

312D 



REFERENCE LEVEL - dBM - 40 

RANGE -dB 0 

INPUT IMPEDANCE 75 

METER NORMAL 

FREQUENCY RANGE - MHz 1 

BANDWIDTH 3100 
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RECEIVER MODE AM 

FREQUENCY TUNING 1 000.04 kHz 

313A 

OSCILLATOR MODE TRACK 312 

METER MODE OUTPUT MONITOR 

ATTENUATORS - 33 dB 

MAX OUTPUT OdB 

c. Sweep the oscillator from 18 MHz to 1 kHz with the 
oscillator set at - 33 dB. The overload light should not come 
on. 

d. Sweep the oscillator from 1 kHz to 18 MHz with the 
Oscillator Attenuator set to - 31 dB. The overload light 
should stay on. 

5-30. Phase Jitter Test - 312D Only (Optional). 

Required Test Equipment 
*HLI Phase Jitter Meter Model 56 

a. Set the Phase Jitter Meter input switch to the 990 — 
1030 Hz position; RANGE to 3° p-p and LEVEL to 
0 dBm. 

312D 



INPUT IMPEDANCE 75 

REFERENCE LEVEL - 40 

AMPLITUDE RANGE 0 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 1 00 1 .00 kHz 

RECEIVER MODE BEAT 



c. Connect the 312D CALIBRATED OUTPUT to J3. 

d. Connect the Phase Jitter Meter input to the 312D 
AUDIO OUTPUT labeled- “3 10 PLUG.” 

e. Adjust the AUDIO OUTPUT control for an indica- 
tion of 0 dBm on the Phase Jitter Meter. 

f. Set the Phase Jitter Meter to MEASURE. The CAU- 
TION light should be off. If not, adjust the 31 2D FRE- 
QUENCY TUNING until it goes off. 

g. The phase jitter indication should be less than 0.6 de- 
grees. 

5-31. 2 kHz Notch Test — 312B Option 001, 312D. 

a. Set 3 1 2B/D controls as follows: 



312B 



REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

INPUT MODE TERMINATED 

IMPEDANCE 75 

BANDWIDTH (Hz) 3100 

FREQUENCY RANGE - MHz 1 

RECEIVER MODE Beat 

FREQUENCY TUNING 1 000.04 kHz 

AUDIO AMPLITUDE Max 

312D 

REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

INPUT IMPEDANCE 75 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 1 

RECEIVER MODE Beat 

FREQUENCY TUNING 1 000.04 kHz 

AUDIO AMPLITUDE Max 

METER Normal 



b. Connect the 312B/D CALIBRATED OUTPUT to 
the 312B/D input and set the CAL ADJ to obtain a 0 dBm 
indication. 

c. Connect the 312B/D AUDIO OUTPUT to the oscillo- 
scope vertical input. Connect the output of the oscillator to 
the input of the counter and to the external trigger of the 
oscilloscope. 

d. Set the oscillator frequency to obtain a counter per- 
iod measurement of 500.00 /rs ± 0.03 jis. 

e. Set the 312B/D FREQUENCY TUNING to 
1.00200 MHz and adjust the FINE tuning control so that 
the externally triggered oscilloscope display does not drift. 
Increase the oscilloscope sensitivity as necessary to obtain a 
suitable display. 

f. Downrange the 312B/D AMPLITUDE RANGE to 
obtain an on-scale reading. The indication should be down 
greater than 55 dB from the - 40 dBm reference setting. 

g. Set the oscillator frequency to obtain a counter per- 
iod measurement of first 498.1 microseconds -i- 0 - 0.1 
microseconds and then 501.9 microseconds -i- 0.1 - 0 micro- 
seconds. Adjust the 312B/D FINE tuning control for each 
frequency to stop the oscilloscope display drift and note 
the 312B Meter reading. The meter indication for both fre- 
quencies should be down > 45 dB from the - 40 dBm refer- 
ence setting. 



*NOTE : Phase Jitter Meter is very sensitive to vibrations and should be located away from vibrational sources. 
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5-32. ADJUSTMENT AND CALIBRATION PRO- 
CEDURES. 

5-33. Paragraphs 5-33 through 5-55 contain the adjustment 
procedures for both the 312B and the 31 2D. Procedures 
which apply to both 312B and the 31 2D are labeled 
“312B/D”. Those which are different for each model are 
labeled “312B” or “31 2D”. Procedures which are required 
for only one model are labeled “312B Only” or “31 2D 
Only”. Table 5-1 lists required test equipment for these 
adjustment procedures. 

5-34. Power Supply Adjustment - 312B/D. 

a. Set the 115/230 volt switch on the rear panel to 1 15 
volts. 

b. Adjust the output voltage of an autotransformer for 
115 volts and connect the 312B/D power cord to the out- 
put of the autotransformer. 

c. Connect a 34740A/34702A Digital Voltmeter be- 
tween 20 V main and ground and adjust A1R7 to obtain 
an indication of -I- 20 ± 0.01 volts. 

d. Connect the Digital Voltmeter to - 15 V main and 
adjust A12R7 to obtain an indication of - 15 ± 0.01 volts. 



5-35. 1 MHz Oscillator Adjustment - 312B/D. 

NOTE 

Install all covers before making the following 
adjustment. 

a. Connect an Electronic Counter to the 30 MHz 
output on the rear panel of the 312B/D. The 30 MHz sig- 
nal is phase locked to the 1 MHz time base signal and is 
used as an indicator since it provides better resolution. 

b. Turn the 312B/D on and allow at least 2 hours for 
stabilization. 

c. Remove the filler button covering the 1 MHz ADJ 
hole on the rear panel of the 3 12B/D. 



d. Use a non-metallic tuning tool to adjust A26C21 for 
a count of 30 MHz - 0 Hz -I- 60 Hz on the Electronic coun- 
ter. 

5-36. Variable Frequency Dscillator Adjustment - 
312B/D. 

a. Turn ,the FREQUENCY RANGE - MHz switch to 2. 

b. Turn the FREQUENCY TUNING control maximum 
counterclockwise . 

c. Use a non-metallic tuning tool to adjust the 
1.99 MHz ADJ coil A21L1 to obtain a 312B/D frequency 
indication between 1980.00 kHz and 1985.00 kHz. 

d. Turn the FREQUENCY TUNING control maximum 
clockwise. 

e. Use a non-metallic tuning tool to adjust the 3.2 MHz 
ADJ capacitor A21C5 for a 312B/D frequency indication 
between 3205.00 kHz and 3210.00 kHz. 

f. Repeat Steps b through e until no further adjustment 
is required. 

5-37. Local Oscillator Adjustments - 312B/D. 

NOTE 

For 312B Serial Numbers 1442A 00400 and be- 
low, see backdating for this procedure. 

Required Test Equipment: 

Counter — 5245L 

Digital Voltmeter — 34740A/34702A 

a. Set the controls as follows: 



312B/D 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 00000.00 kHz 

On the 312D, remove AlOO (00312-66502). 

b. Connect the counter to the LOCAL OSC output on 
the rear panel of the 312B/D. Connect the voltmeter to 
A24TP1. 

c. Adjust the 312B/D Frequency Tuning for a counter 
indication of 30.0000 MHz. 
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Figure 5=8. 31 2B Top View and Component Location. 
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Figure 5-9. 31 2B Bottom View and Component Location. 
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Figure 5-10. 312D Top View and Component Location. 
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Figure 5-11. 31 2D Bottom View and Component Location. 
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d. Adjust A28L1 for + 2.00 V dc on the voltmeter. 

e. Connect the voltmeter to A23TP1. 

f. Adjust A35L1 for 0.0 V dc on the voltmeter. 

g. Switch the FREQUENCY RANGE - MHz switch 
through each position between 0 and 17. The voltmeter 
should indicate between - 50 mV and + 300 mV at each 
position between 0 and 16. Position 17 should be ± 50 mV. 
Proceed to Step i if all positions are within these specifica- 
tions. 

h. Adjust A28C11 for a voltmeter indication of 0.0 V 
dc with the FREQUENCY RANGE - MHz switch set to 17. 
Adjust A28L1 for 0.0 V dc in the 0 position of the FRE- 
QUENCY RANGE - MHz switch. Repeat Step g. If neces- 
sary, adjust the padding capacitor A28C12 to meet this re- 
quirement. 



Table 5-5. Padding List for A28C12. 



Capacitance 


Part Number 


.68 pF 


0150-0046 


1.0 pF 


0150-0029 


2.0 pF 


0150-0031 


3.3 pF 


01 50-0022 


6.8 pF 


0150-0043 


10 pF 


0150-0055 



NOTE 

If the padding capacitor does not have suffi- 
cient range, it may be necessary to replace the 
varicaps on A28 and A3 5. 

i. Adjust the FREQUENCY TUNING across its range. 
The voltmeter indication should be ± 600 mV for any set- 
ting of the FREQUENCY RANGE - MHz switch. 

5-38. 30 MHz Oscillator Adjustment - 312B/D. 

5-39. 30 MHz Frequency Adjustment — 312B/D. 

a. Connect the Counter to the 30 MHz output on the 
rear panel of the 312B/D. 

b. Set A30S1 to the “TEST” position. Use a non-metal- 
lic tuning tool to adjust A30C4 for counter indication of 
between 30.000 MHz and 30.010 MHz. 

c. Leave A30S1 in the “TEST” position. 

5-40. Varicap Bias Adjustment — 312B/D. 

a. Connect the Digital Voltmeter to the APC IN test 
point on the A30 Assembly. The indicated voltage should 
be 6.2 V ± 2.0 V dc. Note this indication and connect 
the digital voltmeter to the APC test point on the A25 
Assembly. 



b. Disable the search oscillator by connecting a clip lead 
from the B-l- test point on A25 to the SEARCH test point 
on the A25 Assembly. 

c. Adjust A25R14 (BAL) to obtain a voltmeter indica- 
tion with ± 0.2 V dc of the reading noted in Step a. 

d. Change A30S1 to OPERATE and remove the clip 
lead from the A25 Assembly. 

5-41. 30 MHz Amplitude Adjustment — 312B/D. 

a. Set A30S1 to the “QPERATE” position. 

b. Connect the Qscilloscope to the LO LEVEL test 
point on the 30 MHz Lock Assembly A25. Connect the 
ground lead to the GND test point nearby. 

c. Use a non-metallic tuning tool to adjust A25L1 (LO 
ADJ) for maximum amplitude on the scope. The amplitude 
of the signal should be approximately 3.4 volts p-p. 

5-42. Search Oscillator Adjustment — 312B/D. 

a. Connect the Oscilloscope to the APC test point on 
the A25 Assembly, using a 10; 1 probe (ac coupled). 

b. Touch the 30 MHz Oscillator Coil A30L1 with a fin- 
ger to detune the oscillator. A search signal should appear 
on the oscilloscope. 

c. The search signal should be 3.5 V p-p ± .5 V and 
should have a period of 0.14 sec ± 0.02 sec. 

d. If necessary, adjust A25R24 (SEARCH ADJ) to meet 
the above amplitude limits. 

e. When finger is removed from A30L1, the search sig- 
nal should stop. 

5-43. 30 MHz Output Amplitude Adjustment — 312B/D. 

a. Connect a 50 ohm termination to the 30 MHz QUT- 
PUT of the 312B/D. Measure the 30 MHz QUTPUT with 
the oscilloscope. 

b. Adjust A30C14 for a 140 mV p-p ± 25 mV p-p indi- 
cation on the oscilloscope. 

5-44. Second Mixer Tuning - 312B/D. 

a. Connect the Qscilloscope to the LQ test point on the 
A34 Assembly using a 10:1 divider. 

b. Adjust A34C33 (LO) and A30C15 (LO TUNE) for 
maximum amplitude on the oscilloscope. Since these con- 
trols interact, it may be necessary to alternate between 
them until a maximum amplitude is indicated. 

c. Adjust A30R12 (LO LEVEL ADJ) for an indication 
of 17.5 V p-p ± .5 V p-p. 
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d. Repeat Paragraph 5-39, Steps a and b. Return the b. Remove CARRIER BAL filler button on the rear 

switch to “OPERATE” when finished. panel of 312B/D. 



5-45. First Mixer 30 MHz Tuning. 

a. Set the 312B/D controls as follows: 
312B 



c. Alternately adjust A31R36 and A3 1 Cl 7 (CARRIER 
BAL) for minimum indication on the 312B/D Meter. The 
meter must read below - 12 dBm. 

5-47. Third Mixer Adjustments - 312B/D. 

a. Remove the A1 1 Equalizer Assembly. 



INPUT MODE TERMINATED 

IMPEDANCE 75 

BAL/UNBAL UNBAL 

REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 999.96 kHz 

RECEIVER MODE AM/AFC 

BANDWIDTH 3100 



b. Set the AMPLITUDE RANGE control to - 60 dB. 

c. Adjust A9R28 (BAL A) and A9R42 (BAL B) for a 
minimum reading on the 312B/D Meter. The meter should 
read less than 2 percent of full scale on the 312B. The 
31 2D should read below - 1.0 dB on the expand scale (me- 
ter switch set to NORMAL). 

5-48. Second Mixer Gain and Phase Adjustments-312B/D. 



312D 



INPUT IMPEDANCE 75 

REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 999.96 kHz 

RECEIVER MODE AM 

BANDWIDTH 3100 

METER NORMAL 



a. Set up the 180A Oscilloscope as follows: 



VERTICAL DISPLAY CHOP 

MAGNIFIER XI 0 

HORIZONTAL DISPLAY EXT CAL 

CHANNEL A 1 V/cm 

CHANNEL B 005 V/cm 



(.05 V/cm for 31 2D) 



b. Connect the CALIBRATED OUTPUT to J1 (J3, 
31 2D). 



Connect a 1:1 probe to the ext. horizontal in- 
put and a 10: 1 probe to Channel A and B. 



c. Adjust A3 1C 19 and A31C26 for a maximum 312B/D 
Meter indication. 

5-46. First Mixer Carrier Balance Adjustment - 312B/D. 

a. Remove all inputs to the 312B/D. Set the front panel 
controls as follows; 

312B 



REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

BAL/UNBAL UNBAL 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 0000.20 kHz 

RECEIVER MODE AM 

312D 

REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

INPUT IMPEDANCE 75 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 000.20 kHz 

RECEIVER MODE AM 



b. Set the 3 12B/D as follows: 
312B 



REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

BANDWIDTH 3100 

RECEIVER MODE : AM/AFC 

INPUT MODE TERMINATED 

IMPEDANCE 75 

BAL/UNBAL UNBAL 

AUDIO AMPLITUDE Fully Clockwise 

CAL ADJUST Fully Counterclockwise 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 1000.04 kHz 

312D 

REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

BANDWIDTH 3100 

RECEIVER MODE AM 

INPUT IMPEDANCE 75 

AUDIO AMPLITUDE Fully Clockwise 

CAL ADJ Fully Counterclockwise 

METER Normal 

FREQUENCY RANGE - MHz 0 MHz 

FREQUENCY TUNING 1000.04 kHz 
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Install a 4700 pF capacitor (-hp- Part No. 
0160-0157) across the audio output for 312B 
only. 

c. Connect CAL OUTPUT (-40 dBm) to J1 (J3 for 
31 2D). The meter should indicate 0 dBm. 

d. Connect horizontal 1:1 probe to A11R4 (TP17) of 
the Active Filter Equalizer Assembly (All). Connect oscil- 
loscope Channel A 10:1 probe to AllRl (TP14) of the 
All Active Filter Equalizer Assembly. Adjust display on 
oscilloscope to obtain a 8 cm horizontal straight line. Con- 
nect horizontal 1 :1 probe to A11R2 (TP15) of the Active 
Filter Equalizer Assembly (All). Connect oscilloscope 
Channel A 10:1 probe to AllRl (TP15) of All Active 
Filter Equalizer Assembly. Adjust Channel A on oscillo- 
scope to obtain a 45° straight line. This procedure pre-sets 
the oscilloscope for the following steps. 

e. Remove the external horizontal input from A11R2 
(TP15) and connect it to A11R4 (TP17). Connect the 
312B/D audio output to Channel B, of the oscilloscope, 
using a BNC cable. Set A11R1-R6 fully clockwise. Adjust 
A34C8 (Tune 1) and A34C18 (Tune 2) of the A34 as- 
sembly for maximum display on the 312B/D meter. 

f. Adjust A34C16 (TUNE 3) and A34C14 (TUNE 4) for 
the best circle display on Channel A of the oscilloscope and 
for a flat line on Channel B of the oscilloscope. (It may be 
necessary to adjust A34C18 (TUNE 2) again). 

Table 5-6. Padding List for A4R3 and A4R15. 



Value 


Part Number 


1.82 K 


0757-0429 


1.91 K 


0698-4430 


2.0 K 


0757-0283 


2.1 K 


0698-4432 


2.26 K 


0698-4434 



g. The 312B/D Meter should be within ± .5 dB of 

1 dB. If it is lower than - 1.5 dB, change A4R3 and 

A4R15 of the A4 Active Filter Preamplifier Assembly 
equally down in value tp obtain a reading on the 312B/D 
Meter between - 1.5 and - .5 dB. If the 3 12B/D Meter reads 
higher than - .5 dB, change A4R3 and A4R15 equally up in 
value to obtain a 312B/D Meter reading between - 1.5 and 
- .5 dB. (See Table 5-6.) 

h. Adjust AllRl (3 kHz) and A11R4 (3 kHz) of the 
All Active Filter Preamplifier Assembly for a 312B/D 
Meter reading of exactly - 2.2 dB and for a flat line on 
Channel B of the oscilloscope. 

i. Repeat Step h using A11R2 (1 kHz) and A11R5 
(1 kHz) in the 1000 Hz bandwidth and A11R3 (.2 kHz) 
and A1 1R6 (.2 kHz) in the 200 Hz bandwidth. 

j. Set bandwidth to 3100 and RECEIVER MODE to 
AM. With fine frequency tuning, adjust frequency above 
and below 1 MHz until circle disappears. Channel B of the 
oscilloscope should not exceed 80 millivolts p-p. (See 
dimension labeled “h” in Figure 5-12.) Repeat this for the 
1000 Hz and 200 Hz bandwidths (2300 Hz and 50 Hz 
bandwidths for 312D). 



k. Set front panel controls as follows: 
312B 



BANDWIDTH 3100 

RECEIVER MODE AM/ AFC 

FREQUENCY TUNING 1 000.04 kHz 

312D 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY TUNING 1 000.04 kHz 



l. Adjust CAL ADJ fully clockwise. The 312B/DMeter 
should read approximately full scale. Set 312B/D Meter 
using CAL ADJ to 0 dB. 

m. Remove input to 312B/D from the 3 13 A. Connect 
CAL GUT to J1 (J3, 312D). Adjust A26R30 (CAL ADJ) 
for a 312B/D Meter reading of 0 dB. 

5-49. Frequency Response Adjustments - 312B/D. 

FCAUTION^ 

The frequency response adjustments are very 
critical and should be avoided unless you are 
thoroughly familiar with the adjustment pro- 
cedures. 

a. Perform the frequency response tests (Paragraphs 5-9 
and 5-10) and note which positions of the Reference Level 
Attenuator do not meet specifications. 

b. If the - 40 dBm position is out of specifications, the 
Input Filter (A33) must be adjusted. Table 5-7 shows the 
ideal frequency response of the - 40 dB position. 

c. If the - 30, - 20, - 10, 0, + 10 or + 20 dBm positions 
do not meet specifications, it may be necessary to adjust 
only the Reference Level Attenuator. 

d. If the -t 20 dBm position of the Reference Level can- 
not be adjusted to specifications, it may be necessary to ad- 
just the Input Filter (A33). 

5-50. Test Equipment. 

a. The technique used for frequency response sweeps 
the Local Oscillator of the 312B/D from about 31 MHz to 
about 49 MHz. The oscilloscope provides a display of the 
frequency response with up to 0.1 dB per centimeter reso- 
lution when correctly adjusted. The following equipment is 
required: 




Figure 5-12. Second Mixer Adjustment Waveforms. 
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Tracking Oscillator, -hp- Model 3 13 A 

50 MHz Electronic Counter, -hp- Model 5245L or equiv. 

Function Generator, -hp- Model 3312A 

Storage Oscilloscope, -hp- Model 181 A 

Vertical Amplifier with DC Offset, -hp- Model f805A 

Time Base, -hp- Model 1820C or equiv. 

Low Pass Filter, 10 ;uF Capacitor (-hp- P/N 0180-0183) 
2.0 Resistor (-hp- P/N 0683-2025) 

BNC Short, -hp- Part No. 1250-0045 with shorting wire 
2 male WECO Type 358, -hp- Part No. 1250-0591 
Connectors (3 12D only) 

1, 75 Ohm Feedthru Termination, -hp- Model 1 1094B 
1, 190 Ohm Feedthru Termination, See Figure 5-2 

b. If an oscilloscope with DC Offset is not available, 
adjustment of the Input Filter should not be attempted. 

c. If a storage oscilloscope is not available, a non-storage 
oscilloscope may be used. However, visualizing the frequen- 
cy response will be difficult due to the slow sweep rate. 

5-51. Input Filter Adjustments - 312B/D. 

a. Remove A23 from the 312B/D. Connect the equip- 
ment as shown in Figure 5-13. 

NOTE 

Connect 313A output to Jl. Place a BNC short 
on J2 (J3 and J4 on 312DJ. For the 312D’s use 
WECO-to-BNC Adapters and 190 ohm Feed- 
thru as shown in Figure 5- 1(b). 

b. Set the controls as follows: 



3312A 



FREQUENCY 0.1 Hz 

FUNCTION n_j 

SYM CAL 

TRIGGER PHASE Free Run 

AMPLITUDE 10 

312B/D 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 1 



c. Adjust the 3312A OFFSET and AMPLITUDE VER- 
NIER controls until the counter indication is switching be- 
tween about 31 MHz and about 49 MHz. Do not allow the 
Local Oscillator output to go lower than 30 MHz. Discon- 
nect the counter when finished. Do not leave the counter 
cable connected to the 312B/D. 

d. Set the controls as follows: 

312D 



REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE - 10 dB 

INPUT IMPEDANCE 124 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING Fully CW 
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312B 



FREQUENCY RANGE - MHz 

REFERENCE LEVEL 

AMPLITUDE RANGE 

INPUT MODE 

IMPEDANCE 

BANDWIDTH 

RECEIVER MODE 

FREQUENCY TUNING 



0 

. . . . - 40 dBm 

- 10 dB 

TERMINATED 

75 

3100 

AM 

Fully CW 



33I2A 



FUNCTION ~ 

e. Adjust the oscilloscope controls for a display which 
looks like Figure 5-17. The display gives relative frequency 
response with frequency increasing from left to right. The 
display is meaningful only when the trace moves from left 
to right. The retrace (right to left motion) should be ig- 
nored. Use the offset control for vertical positioning. Set 
the storage persistance so that each sweep fades out before 
the next one starts. 



NOTE 

The waveform of Figure 5-1 7 is ideal for the 
312B. For the 312D the sdme waveform is ideal 
but the response should not peak more than 
-t 0.1 dB at high frequencies. 

f. The effects of adjusting each control are illustrated in 
Figures 5-18 through 5-22. Before adjusting any of the con- 
trols, study each figure to see if any of the waveforms re- 
semble die frequency response curve on the oscilloscope. 

g. If the filter (A33) is grossly out of adjustment, pro- 
ceed with Step 1 below. If it is only slightly out of adjust- 
ment, go to Step h. 

1. Preset all capacitors except C14 to half open. 
Open C 14 completely. 

2. Twist the L2 slug completely to the top but not 
far enough to remove it. Set LI and L3 three turns 
from the top. 

3. Set R1 in the middle of its range. 

4. Adjust LI and L3 for the display shown in Figure 
5-14. Make sure that the frequency response is still 
increasing at 18 MHz. Try to minimize the bumps 
at 7 and 12 MHz. 



NOTE 

If the response shown in Figures 5-14 or 5-15 
cannot be achieved, it will be necessary to ad- 
just C14, C3 and C7. Preset the controls as de- 
scribed in Steps 1, 2 and 3. Adjust C14, C3 and 
C7 for the type of waveform shown in Figure 
5-14. Then proceed with Step 4. 




Figure 5-14. A33L1 and A33L3 Adjustments. 



5. Adjust R1 for low frequency flatness as shown in 
Figure 5-15. This adjustment is very sensitive. 




6. Adjust Cll and CIO for the frequency response 
curve shown in Figure 5-16. Start by opening Cl 1 
and then closing CIO (these adjustments interact). 
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7. Adjust C2. Reduce the slope of the frequency re- 
sponse as shown in Figure 5-17. If necessary, re- 
adjust Cll and L2 to achieve this response. If the 
frequency response cannot be adjusted, return to 
Step 1 and repeat the procedure using different 
settings for LI and L3. If the response is correct, 
proceed to Step i. 















■ 


■ 


■ 


■ 






















■ 




















■ 
































































■ 






■ 


■ 














■ 




■ 


■ 










■ 















Figure 5-17. Optimum Adjustment of A33 — 31 2B. 



h. After comparing the frequency response display to 
Figures 5-18 through 5-22, adjust the corresponding con- 
trols for the best response. 

i. Remove the function generator output from XA23 
pin 6 and reinstall A23. 

j. Test the frequency response in 1 MHz steps by using 
the frequency range switch of the 312B/D and the expand 
meter of the 313A. 

k. Adjust Cl 1 so that 18 MHz reads + 0.2 dB (+ 0.1 dB 
for the 31 2D). 

l. Adjust C6 so that 15 MHz reads + 0.2 dB (+ 0.1 dB 
for the 312D). Steps 1 and m may interact. Repeat them 
until both 15 MHz and 18 MHz read approximately the 
same. 

m. Retest the frequency response. The specifications 
are shown in Table 5-7. 

n. Adjusting to the ideal tolerances gives the best fre- 
quency response on the other positions of the reference 
level attenuator. (For some instruments it may be necessary 




Other Controls Set Correctly. 



to depart from the tolerances of Table 5-7 to achieve pro- 
per frequency response on all positions of the REFER- 
ENCE LEVEL attenuator.) 




Figure 5-19. Relative Effect of A33C6 with all Other 
Controls Set Correctly. 



5-52. Input Amplifier Adjustments. 

a. Using the same test setup as Step i of Paragraph 5-5 1 
connect the 313A output to J2 of the 312B (J4 on 31 2D). 
Connect the BNC short to J1 of the 312B or J3 of the 
31 2D. 

b. Set the Reference Level Attenuator to - 40 and the 
313A Attenuators to - 60.0 dB. 



Table 5-7. Ideal Frequency Response for A33. 





Ideal tor - 40 Position 


Frequency 


Overall 


312B 


31 2D 


10 kHz - 10 MHz 
10-14 MHz 
15-18 MHz 


± 0.2 dB 
± 0.5 dB 
± 0.5 dB 


+ 0.05 dB 
-1-0.1 dB ± 0.1 dB 
-1- 0.2 dB ± 0.1 dB 


± 0.05 dB 

-1- 0.1 dB ± 0.1 dB 

+ 0.1 dB ± 0.1 dB 
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Figure 5-20. Relative Effect of A33R1 with ail Other 
Controls Set Correctly. 




Figure 5-21. Relative Effect of A33C1 1 with all Other 
Controls Set Correctly. 
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Figure 5-22. Relative Effect of A33C2 with all Other 



Controls Set Correctly. 

c. Adjust A32C10 for the same frequency response 
characteristic shown in Figure 5-17. 

d. Reverse the input connectors and test the frequency 
response in the - 40 dB position. Readjust the filter box 
(A33) if necessary. 



e. Set up the 312B/D for testing Common Mode Rejec- 
tion as described in Paragraph 5-18. 

f. Adjust A32C10 for maximum common mode rejec- 
tion at 18 MHz (- 40 dB position of the REFERENCE 
LEVEL ATTENUATOR). 

g. Retest the frequency response of - 40 dB position of 
the Reference Level Attenuator on both J1 and J2 (J3 and 
J4 of the 31 2D). Readjust the frequency response if neces- 
sary. (Try Paragraph 5-5 1 Steps k and 1 first.) 

NOTE 



Capacitor A32C19 is not normally adjusted. It 
has the same effect as C2 of A3 3. If desired, 
A32CI9 may be used to adjust the slope of the 
frequency response in the - 40 dB position of 
the Reference Level Attenuators. 



5-53. Reference Level Attenuator Adjustments. 



a. Set up the equipment as shown in Figure 5-13. 

b. Set the 312B/D and 313A controls as follows: 

312B 



FREQUENCY RANGE - MHz 0 

REFERENCE LEVEL - 30 dBm 

AMPLITUDE RANGE - 10 dBm 

INPUT MODE BRIDGED 

IMPEDANCE 75 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY TUNING Fully CW 

313A 

OSCILLATOR MODE TRACK 312 

METER MODE 3 12 EXPAND 

MAX OUTPUT + 10 dBm 

ATTENUATORS -50.0 



312D 



FREQUENCY RANGE - MHz 0 

REEERENCE LEVEL - 30 dB 

AMPLITUDE RANGE - 10 dB 

INPUT IMPEDANCE 75 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY TUNING Fully CW 

METER NORMAL 



c. Connect the 313A output to J1 of the 312B or J3 
of the 312D. Place a BNC short on J2 (J4 of the 312D). 
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d. Adjust the 30” capacitor on A39A2 (see Figure 
5-23) for an oscilloscope display which is the same as the 

- 40 dBm position (A33 Adjustments). 

e. Set the Reference Level switch to - 20 dBm and the 
313A Attenuators to - 40.0 dB. 

f. Adjust the 20 ” capacitor on A39A2 for an oscillo- 
scope display which is the same as the - 40 dBm position. 

g. Repeat Steps e and f for the - 10, 0, + 10 and 
+ 20 dBm positions of the Reference Level switch. Reduce 
the 313A attenuators by 10 dB for each step. The +10 and 
+ 20 positions of the Reference Level Attenuator will not 
have a frequency response which is identical to the 

- 40 dBm position. Adjust these two positions for the flat- 
test response possible. 

h. Connect the 313A output to J2 of the 312B (J4 of 
the 312D) and the BNC short to J4 (J3 of the 312D). 

i. Repeat Steps d through g for A39A1 . 

j. Remove the function generator and reinstall A23. 

k. Manually test each position of all Reference Level 
Attenuators for frequency response. 

l. Adjust each range as necessary to achieve best fre- 
quency response. Always adjust the capacitors in the fol- 
lowing order: - 30, - 20, - 10, 0, + 10, + 20. 

m. Test the Common Mode Rejection of the 312B/D as 
described in Paragraph 5-18. If the Common Mode Rejec- 
tion is out of specifications on any Reference Level Atten- 
uator position, readjust the frequency response on that po- 
sition until both the frequency response and Common 
Mode Rejection specifications are satisfied. 




Figure 5-23. Reference Level Attenuator Adjustment 
Location. 



5-54. 2 kHz Notch Adjustments — 312B Option 001, 
312D. 

a. Set 3 12B/D controls as follows: 



312B 



REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

INPUT MODE TERMINATED 

IMPEDANCE 75 

BANDWIDTH (Hz) 3100 

FREQUENCY RANGE - MHz 1 

RECEIVER MODE BEAT 

FREQUENCY TUNING 1 000.04 kHz 

AUDIO AMPLITUDE MAX 



312D 



REFERENCE LEVEL - 40 dBm 

AMPLITUDE RANGE 0 dB 

INPUT IMPEDANCE 75 

BANDWIDTH 3100 

FREQUENCY RANGE - MHz 1 

RECEIVER MODE BEAT 

FREQUENCY TUNING 1 000.04 kHz 

AUDIO AMPLITUDE MAX 

METER NORMAL 



b. Connect the 312B/D CALIBRATED OUTPUT to the 
312B/D input and set the CAL ADJ to obtain a 0 dBm indi- 
cation. 

c. Remove the 312B/D top and rear covers and place 
the A4 (00312-60042) board on an extender board. Re- 
move the A34 Second Balanced Mixer board. 

d. Set the oscillator frequency to 200 Hz and the ampli- 
tude to approximately 1 mV. Connect the output to the 
counter and to pin 10 of the A4 board. 

e. Turn the 312B/D on and adjust the oscillator ampli- 
tude to obtain a 3 12B/D indication of exactly 0 dB. 

f. Set the oscillator frequency to 2 kHz and increase the 
output amplitude by 40 dB. Adjust the oscillator frequency 
to obtain a counter period measurement of 500.00 micro- 
seconds ± 0.03 microseconds. 

g. Adjust A4R27 and A4R31 alternately to obtain a 
minimum 312B/D Meter indication. Downrange the AMP- 
LITUDE RANGE switch as necessary to maintain an on- 
scale indication. 

h. Turn the 312B/D off and repeat Steps b through f. 
Except in Step c, connect the oscillator output to pin 6 and 
in Step f adjust A4R40 and A4R44 alternately. 
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5-55. Final Adjustments. 

NOTE 

The 312BID should be turned on for at least 
four hours before performing the final adjust- 
men ts. 

a. Adjust A26C3 (1 MHz ADJ) as described in Para- 
graph 5-35. 

b. Perform the CAL ADJ as described in Steps k and 1 
of Paragraph 5-48. 

c. Perform the FIRST MIXER CARRIER BALANCE 
ADJUSTMENT as described in Paragraph 5-46. 

5-56. GENERAL MAINTENANCE PROCEDURES - 
312B/D. 

5-57. Cleaning the Amplitude Range Switch - 312B/0. 

a. The Amplitude Range switch (00312-60031) will in- 
ject noise in the - 50 and - 60 positions if it is dirty. Test 
for switch noise as follows: 

1. Set the 312B/D and 313A controls as follows: 
312B 

REFERENCE LEVEL 
AMPLITUDE RANGE 
RECEIVER MODE . . 

INPUT MODE 

IMPEDANCE 

BANDWIDTH 

313A 



OSCILLATOR MODE TRACK 312 

METER MODE 3 12 EXPAND 

MAX OUTPUT OdB 

ATTENUATORS -60.0 

312D 

REFERENCE LEVEL 0 dBm 

AMPLITUDE RANGE - 60 dB 

INPUT IMPEDANCE 75 

BANDWIDTH 3100 

RECEIVER MODE AM 

METER NORMAL 



2. Connect the 312B/D to the 313A in the normal 
manner. The 312B/D Meter should read approxi- 
mately 0 dB. (The 312B/D may be tuned to any 
frequency for this test.) 

3. Adjust the 3 13 A Scale Offset for an indication of 
0 dB ± 0.1 dB. (The - 60 position of the 312B/D 
normally exhibits ±0.1 dB of noise.) 



4. Strike the 312B/D Amplitude Ramp switch knob 
with a screwdriver handle. The 3 13A Meter indica- 
tion should jump less than 1.0 dB when the switch 
is struck, it not, the AMPLITUDE RANGE switch 
is dirty and should be cleaned. 

b. Remove the Amplitude Range switch from the 
312B/D and remove the shield from the switch assembly. 

c. Spray each contact with Sprayon Freon T.F. De- 
greaser (-hp- Part No. 8500-0232). Twist the switch through 
all of its positions during this process. Be careful not to 
spring any of the contacts. 

d. After cleaning the switch, lubricate each contact with 
Beacon 325 Switch grease. 

e. Reinstall the shield and remount the switch. 

f. When fastening the switch in place, tighten the front 
panel mounting nut securely before tightening the rear 
mounting bracket. This will prevent twisting the switch 
along its axis when tightening the front panel nut. 

5-58. Reference Level Attenuator Removal - 312B/D. 

a. Remove the right side cover (4 screws). 

b. Remove the REFERENCE LEVEL attenuator selec- 
tor knob. 

c. Note the input and output connections so that re- 
placement is simplified. The input wires are blue to Channel 
B and green to Channel A. The output of Channel A is a 
twisted pair consisting of a green wire and black wire. Chan- 
nel B output is a twisted pair consisting of a blue wire and a 
black wire. Remove all input and output connections and 
all ground connections. 

d. Remove the three screws securing the attenuators to 
the inside housing. 

5-59. Low Pass Filter (A33) Removal - 312B/D. 

a. Remove the Second Mixer (A34) Assembly. 

b. Remove the two screws securing the Low Pass Filter 
to the sectional divider. 

c. Disconnect the coax cables from the input and out- 
put. Note each cable color and its respective connector. If 
these cables are accidentally reversed during installation, 
the 312B/D frequency response will not meet specifica- 
tions. 

5-60. Amplitude Indicator Lamp Replacement - 312B/D. 



WARNING 



Disconnect the 312BID from ac power source 
before attempting to remove the Amplitude 
Range Indicator assembly. 



0 dBm 

-60dB 

AM 

TERMINATED 

75 

3100 
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NOTE 

To service the Amplitude Range Indicator As- 
sembly, it will be necessary to remove the print- 
ted circuit board housing the indicator lamps. 

a. Use some long object like a pencil or screwdriver to 
alternately push down on each end of the connector. This 
jack is supported only by contact with the printed circuit 
board connector. 

b. Remove the four nuts and lockwasher securing the 
board to the screws. The screws are captive and will not 
turn. The two top nuts can be easily removed using a 1/4” 
nut driver. The two bottom screws can be removed using a 
1/4” open end wrench. 

c. Remove the circuit board from the screws and lift 
it from the instrument. If the circuit board is to be out of 
the instrument for an extended period of time, remove the 
spacers from the screws to keep them from becoming lost. 



d. To replace the circuit board, reverse the procedure. It 
may be easier to replace the connector before the board is 
replaced on the mounting screws. 

5-61. Tuning Assembly Removal. 

a. Remove the wires connected to the 2 ~ 3 MHz VFO 
(00312-66504). Note the destination of each wire to facili- 
tate reassembly. Remove A22 (00312-66508). 

b. Remove the wires connected to the audio amplitude 
control. Also note the colors of these wires and their desti- 
nation. 

c. Remove the knobs from the COARSE TUNING, 
FINE TUNING and AUDIO AMPLITUDE controls. Re- 
move the nuts securing these controls. 

d. Lift out the mechanical tuning assembly. 

e. Replace the assembly in the reverse order. 



TROUBLESHODTING 



5-62. TROUBLESHOOTING. 

5-63. Preliminary Troubleshooting (see Figure 5-24). 

5-64. Step 3 Instructions — Local Oscillator Test. 

a. Connect a counter to the LOCAL OSCILLATOR 
output on the rear panel of the 312B/D. 

b. Set the FREQUENCY RANGE - MHz switch to 0. 

c. Adjust the FREQUENCY TUNING for a counter in- 
dication of about 30 MHz. 

d. Measure the amplitude of the LOCAL OSCILLATOR 
output. It should be about 175 mV p-p when terminated in 
50 ohms at 30 MHz (150 mV p-p at 47 MHz). 

NOTE 

The LOCAL OSCILLATOR output waveform 
will contain significant amounts of harmonic 
distortion. 



e. Reconnect the counter to the LOCAL OSCILLATOR 
output. 

f. Set the FREQUENCY RANGE - MHz switch to each 
position between 0 and 17. The counter indication should 
increase exactly 1 MHz each time the frequency range 
setting is increased by 1 MHz. The counter indication 
should be stable in each switch position. (Do not disturb 
the FREQUENCY TUNING control during this step.) 

g. Adjust the FREQUENCY TUNING control over its 
entire range. The counter indication should vary approxi- 
mately 1 .2 MHz over the tuning range. 

h. The LOCAL OSCILLATOR is defective if any 
of the requirements of Steps d, f or g are not met. 

5-65. Step 4 Instructions — Counter Test. 

a. Connect a counter to the 30 MHz output on 
the rear panel of the 3 12B/D. 

b. Adjust the 1 MHz ADJ control on A26 for a 
counter indication of 30 MHz ± 60 Hz. 
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c. Connect the counter to the LOCAL OSCIL- 
LATOR output. 

d. Turn the FREQUENCY RANGE - MHz switch 
through all of its positions while observing the 
312B/D counter and the local oscillator frequency. 
The indication of the external counter should always 
be 30 MHz higher than the 312B/D display. 

e. Set the FREQUENCY RANGE - MHz switch 
to 2. Tune the 312B/D below 2 MHz and above 
3 MHz. The most significant digit of the 312B/D dis- 
play must switch accordingly. 

f. The counter is defective if any of the require- 
ments of Steps d or e are not met. 

5-66. Local Oscillator Troubleshooting (see Figure 5-25). 

5-67. Step 1 Instructions — Step Oscillator Test. 

a. Remove A29 and attach the counter to XA29 pin 15. 

b. Rotate the FREQUENCY RANGE - MHz switch 
through each position between 0 MHz and 17 MHz. 

c. The counter should indicate the FREQUENCY 
RANGE - MHz switch setting (in MHz) plus 28 MHz. 

Example: 

If the FREQUENCY RANGE switch setting is 
5 MHz, the Step Oscillator output should be 
33.0000 MHz. 

d. The Step Lock is defective if the counter indication 
for any switch position is off by an integer multiple of 
1 MHz or is unstable. The amplitude at XA29 pin 15 is 
approximately 500 mV p-p. 

5-68. Step 2 Instructions — A35 Test. 

a. Reinstall A29. Remove A23 and A24. 

b. Connect the positive terminal of the dc power supply 
to XA23 pin 6. Connect the negative terminal to the 
312B/D chassis. 

c. Measure the LOCAL OSCILLATOR output fre- 
quency while varying the dc power supply voltage. The out- 
put frequency should increase with voltage. 

d. Test the LOCAL OSCILLATOR frequency vs. volt- 
age at 30 MHz and 48 MHz. 

30MHz2.0±0.5 Vdc 
48 MHz 10.0 ± 1.0 Vdc 

e. A35 is defective if no output is present or the voltage 
to frequency characteristic is not as stated in Step d. 



f. Correct amplitude at LOCAL OSCILLATOR output 
is between 200 mV and 300 mV p-p. To change the voltage 
to frequency characteristic, replace the Varicap A35CR1. 



5-69. Step 3 Instructions — A29 Test. 

a. .Reinstall A24. A23 should already be removed. 

b. Connect the dc power supply to XA23 pin 6. Con- 
nect the counter to the LOCAL OSCILLATOR output. 

c. Using the power supply, set the LOCAL OSCIL- 
LATOR output frequency to about 40.5 MHz. Note the 
exact frequency. 

d. Turn off the 312B/D and connect the counter to 
XA23 pin 4. Set the FREQUENCY RANGE - MHz switch 
to 10. Turn on the 312B/D. 

e. The counter should indicate about 2.5 MHz (exact 
local oscillator frequency minus 38 MHz). 

f. Adjust the dc supply over a small range. The counter 
indication should vary with the dc voltage. 

g. A29 is defective if there is no output or the wrong 
frequency is present at XA 23 pin 4. The amplitude should 
be approximately 3.5 V p-p. 

5-70. Step 4 Instructions — VFO Test (A22). 

a. Remove the dc power supply from XA23 pin 6. 

b. Connect the counter to XA23 pin 2. 

c. The counter should indicate between 1.98 MHz and 

3.2 MHz depending on the setting of the FREQUENCY 
TUNING knob. (The 312B/D frequency display is not 
meaningful during this test because the Summation Loop is 
disconnected.) 

d. A22 is defective if no signal is present at XA23 pin 2. 
The amplitude is approximately 2.5 V p-p at 3.2 MHz and 

1.3 V p-p at 1.98 MHz. End points of the VFO frequency 
can be adjusted according to Paragraph 5-36. 

5-71. Step 6 Instructions — A28 VTO Test. 

a. Remove A23, A24 and A29. 

b. Connect the positive terminal of the dc power supply 
to XA24 pin 15 and the negative terminal to the 312B/D 
chassis. Connect tire counter to XA29 pin 15. 

c. The Step Oscillator frequency (XA29 pin 15) should 
increase with the positive voltage applied to XA24 pin 15. 

d. Check the voltage-to-frequency transfer characteristic 
at 28 MHz and 45 MHz. 
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FREQUENCY VOLTAGE APPLIED 

28 MHz 2.0 + 0.5 V dc 

45 MHz 10.0+ 1.0 Vdc 



e. The A28 VTO is defective if there is no output or the 
voltage-to-frequency characteristic is wrong. The amplitude 
should be approximately 1 V p-p. (Do not measure ampli- 
tude with a counter connected.) 

5-72. Step 7 Instructions — + N Programming. 

a. Remove A28 and test the logic levels from the FRE- 
QUENCY RANGE switch according to the A28 Schematic 
(Figure 7-17). 

b. The FREQUENCY RANGE switch and associated 
circuits are working if the logic levels from the switch agree 
with the A28 schematic. 

5-73. Test for + N Circuits on A28. 

a. The objective of this procedure is to drive the A28 
VTO to a known frequency; set the + N circuits to a known 
N and verify that the output of the + N circuits is 1 MHz. 

Examples (both indicate correct + N results); 

FREQUENCY RANGE - MHz 13 

(A28 Output = 41 MHz) 

A28 VTO (measure at A29 pin 15) . . . 41 MHz 



+ N Setting 41 

H- N Output Frequency 1 MHz 

(Measure at A24 pin 5) 
or 

FREQUENCY RANGE 12 

+ N Setting 40 

A28 VTO Frequency 41 MHz 

+ N Output (41 MHz/40) 1.0250 MHz 



e. Set the FREQUENCY RANGE - MHz switch to the 
desired range. 

f. Adjust the dc power supply for a counter indication 
28 MHz higher than the frequency range selected. 

g. Connect the counter to XA24 pin 5. 

h. The counter indication should be very close to 
1 MHz. Some error may occur due to inaccuracy of the 
A28 VTO frequency established in Step f. 

5-74. Main Counter Troubleshooting - 312B/D (see Figure 
5-26). 

NOTE 

If the problem is confined only to the two most 
significant digits of the frequency display, pro- 



ceed to Paragraph 5-85. For Paragraphs 5-75 
thru 5-84, trigger on the negative-going edge of 
U34 pin 3. 

5-75. Step 1 Instructions — Gated 2 — 3 MHz. 

a. Connect the oscilloscope to U22 pin 3. 

b. Check the waveform against Figure 5-27(a). 

c. If the oscilloscope will not trigger, proceed to Step 

11 . 

5-76. Step 2 Instructions - Basic Control Commands. Test 
for the correct waveforms at the following pins. 

a. U22 pin 6 (see Figure 5-27(b)). 

b. U29 pin 6 (see Figure 5-27(c)). 

c. U31 pins 10 and 12 (see Figure 5-27(d)). 

d. U31 pin 2 (see Figure 5-27(e)). 

5-77. Step 3 Instructions - Decade Counters (U19). 

a. Set the FREQUENCY TUNING to xx.850.00. 

b. Check the waveform at U19 pin 11 (see Figure 
5-27(f). 

5-78. Step 4 Instructions — Latch Test. Verify the output 
of the latches U8 thru U14 by comparing against Table 5-8. 



Table 5-8. Latch Truth Table, U8 — U14. 



BCD Weighting 


Input Pin 


Output Pin 


1 


2 


16 


2 


3 


15 


4 


6 


10 


8 


7 


9 



5-79. Step 5 Instructions - Decoder/Driver Test. Test the 
Decoder/Drivers according to Table 5-9. 

Table 5-9. Decoder/Driver Truth Table (U1 thru U7). 



Decimal 

Number 


Input 

Pins 


Output Pins 


6 


2 


1 


7 


13 


12 


11 


10 


9 


15 


14 


0 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


1 


L 


L 


L 


H 


H 


L 


L 


H 


H 


H 


H 


2 


L 


L 


H 


L 


L 


L 


H 


L 


L 


H 


L 


3 


L 


L 


H 


H 


L 


L 


L 


L 


H 


H 


L 


4 


L 


H 


L 


L 


H 


L 


L 


H 


H 


L 


L 


5 


L 


H 


L 


H 


L 


H 


L 


L 


H 


L 


L 


6 


L 


H 


H 


L 


H 


H 


L 


L 


L 


L 


L 


7 


L 


H 


H 


H 


L 


L 


L 


H 


H 


H 


H 


8 


H 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


9 


H 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 
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5-80. Step 6 Instructions — Decade Counters. 

a. Observe the waveforms at the outputs of decade 
counters U15 thru U20. 

b. Compare them against Figure 5-27(g). 

c. The input for the decade counters is pin 14. Table 
5-10 gives the output pin weighting. 

Table 5-10. Output Weighting for Decade Counters 
(U15 thru U20). 



BCD Weighting 


Output Pin 


1 


12 


2 


9 


4 


8 


8 


11 



Example: 

U18 pin 1 1 will be high for 70 ms if a BCD 8 bit is re- 
quired for the DS4 display (xxxSx.xx or xxx9x.xx). 

5-81. Step 10 Instructions — Gate Signal. Check the wave- 
form at U34 pin 3 (see Figure 5-27(h). 

5-82. Step 16 Instructions. U30 pins 3, 6 and 1 1 should be 
the logical inverse of U29 pin 6 or U31 pins 2, 1 1 or 12. 

5-83. Step 17 Instructions. Observe the waveforms at the 
following pins. 

a. U28 pin 12 (see Figure 5-27(i)). 

b. U28 pin 10 (see Figure 5-27(j)). 

c. U28 pin 3 (see Figure 5-27(k)). 

d. U28 pin 5 (see Figure 5-27(1)). 

5-84. Step 22 Instructions U28 Inputs. Observe the wave- 
forms at the following pins. 

a. U27 pin 12 (see Figure 5-27(m)). 

b. U27 pin 9 (see Figure 5-27(n)). 

c. U27 pin 8 (see Figure 5-27(o)). 

d. U27 pin 1 1 (see Figure 5-27(p)). 

5-85. Counter Troubleshooting, MHz Digits - 312B/D. 

(For Paragraphs 5-86 through 5-91, trigger the oscilloscope 
on the negative-going edge of U34 pin 3.) 

5-86. Step 1 Instructions — UP/DOWN Circuits. 

a. Set the FREQUENCY TUNING fully clockwise. 

b. Check U21 pin 4 for the waveform shown in Figure 
5-29(a) (UP/DOWN enable). 

c. Check the UP/DOWN select waveform at U21 pin 5 
(see Figure 5-29(b)). 



d. If either waveform is incorrect proceed to Step 8. 

5-87. Step 2 Instructions — Frequency Range Switch. Test 
the FREQUENCY RANGE switch outputs according to 
Table 5-11. 

Table 5-11. Frequency Range Selection. 



Frequency Range 
Switch Position 


U23 
Pin 15 


U23 
Pin 1 


U23 
Pin 10 


U23 
Pin 9 


U22 
Pin 13 


0 


L 


L 


L 


L 


L 


1 


H 


L 


L 


L 


L 


2 


L 


H 


L 


L 


L 


3 


H 


H 


L 


L 


L 


4 


L 


L 


H 


L 


L 


5 


H 


L 


H 


L 


L 


6 


L 


H 


H 


L 


L 


7 


H 


H 


H 


L 


L 


8 


L 


L 


L 


H 


L 


9 


H 


L 


L 


H 


L 


10 


L 


H 


L 


H 


L 


11 


H 


H 


L 


H 


L 


12 


L 


L 


H 


H 


L 


13 


H 


L 


H 


H 


L 


14 


L 


H 


H 


H 


L 


15 


H 


H 


H 


H 


L 


16 


L 


L 


L 


L 


H 


17 


H 


L 


L 


L 


H 



5-88. Step 3 Instructions. 

a. The output of U23 should correspond to the inputs 
except when up or down ranging is required. 

Table 5-12. UP/DOWIM Counter U23. 



Input Pin 


Corresponding 
Output Pin 


U23 pin 15 
U23 pin 1 
U23 pin 10 
U23 pin 9 


U23 pin 3 
U23 pin 2 
U23 pin 6 
U23 pin 7 



b. A typical output waveform is shown in Figure 
5-29(c). 

c. Monitor each output of U23 to verify proper opera- 
tion. 

d. The “carry” and “borrow” outputs of U23 (pins 13 
and 12) are used only for switching between MHz indica- 
tions of 15 and 16. Figure 5-29(d) indicates the correct 
waveform for these lines. 

e. Carry occurs if the FREQUENCY RANGE switch is 
set to 15, but 16 must be indicated. Borrow occurs if the 
FREQUENCY RANGE switch is set to 16, but 15 must be 
indicated. 

5-89. Step 4 Instructions. U35 and part of U22 is good if 
U22 pin 8 exhibits the waveform shown in Figure 5-29(e). 
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5-90. Step 5 Instructions — U24, Binary-to-BCD Decoder. 

Test U24 according to Table 5-13. 



Table 5-13. U24 Truth Table. 



Input Pins 
13 12 11 10 


5 


Output Pins 
4 3 2 


1 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


L 


H 


L 


L 


L 


L 


H 


L 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


H 


H 


L 


L 


L 


H 


H 


L 


H 


L 


L 


L 


L 


H 


L 


L 


L 


H 


L 


H 


L 


H 


L 


L 


L 


L 


H 


H 


L 


L 


H 


L 


L 


H 


L 


H 


H 


H 


L 


H 


L 


H 


L 


H 


L 


L 


L 


L 


H 


L 


H 


H 


H 


L 


L 


H 


L 


H 


H 


L 


L 


H 


L 


H 


L 


H 


L 


L 


L 


L 


H 


L 


H 


H 


H 


L 


L 


L 


H 



5-91. Step 8 Instructions. Test U20 according to Para- 
graph 5-80 (decade counter test). 



5-92. Main Signal Path Troubleshooting - 312B/D (see 
Figure 5-30). 

5-93. Step 2 Instructions. 

a. Insert the CAL OUTPUT signal into W2 (see Figure 
5-9). Set the BANDWIDTH to 3100 and the FREQUENCY 
TUNING to 1000.40 kHz. 

b. The meter will indicate between - 2 dB and - 4 dB if 
the main signal path is working from the first mixer (A31) 
to the meter. 

5-94. Step 3 Instructions. 

a. Remove the second mixer (A34). Set the 3312A 
Function Generator to 500 Hz at 1 mV rms. 

b. Connect the Function Generator output to either 
XA34 pin 1 1 or XA34 pin 12. 

c. The 312B/D Meter should indicate between 0 dB and 
+ 3 dB with the Function Generator connected to either 
pin. Pin 1 1 drives Channel A (A2 and A3) and pin 12 drives 
Channel B (A5 and A6). 

FREE SCAN IN 



5-95. Step 4 Instructions. 

a. Remove the third mixer (A9). Set the Function Gen- 
erator to 250 kHz, 160 mV rms. 

b. Set the amplitude range switch to 0 dB. Connect the 
Function Generator to XA9 pin 8. 

c. If the meter amplifier and meter are working, the 
312B/D Meter will indicate between -t- 1 dB and - 1 dB. 

5-96. Troubleshooting the AFC Circuit - 312B Only. 

5-97. Before troubleshooting the AFC circuit, it is advis- 
able to read the circuit description in Section IV of this 
manual. After this has been done, complete the following 
procedure. 

a. Connect the CALIBRATED OUTPUT of the 3 12B to 
J1 input. Set the 312B controls as follows: 

312B 



REFERENCE LEVEL - 40 DBM 

AMPLITUDE RANGE 0 DB 

BAL/UNBAL UNBAL 

INPUT MODE TERMINATED 

IMPEDANCE 75 

BANDWIDTH 3100 

RECEIVER MODE AM 

FREQUENCY RANGE - MHz 0 

FREQUENCY TUNING 1000.00 kHz 



b. Connect an oscilloscope through a 10:1 probe to A8 
pin 12 and the 412A DC Voltmeter to the collector of 
A8Q7 (PHASE). 

c. Tune the 312B to 1000.06. The conditions should 
be as shown in Table 5-14. 

b. If the AFC will not lock on either side, check to see 
that A22K1 is deenergized. If A22K1 is energized, check 
A22Q5, A8CR17/CR18, A3Q9/Q10/Q1 1. If A22K1 is de- 
energized, check A8Q1 through A8Q5. 

e. If the AFC locks on one side only, check A8Q7, 
A8Q8 and A8Q6. 

f. If the Local Qscillator is offset by more than 35 Hz 
± lOHz, check A8CR25. 
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Table 5-14. AFC Troubleshooting. 



Local Oscillator 
Tuning 


A8Q7 


A8Q8 


A8Q6 


AFC OUTPUT (A8, 


pin 


12) 


A22K1 


Channel A 


Receiver Mode: 


















AM 








+8V 














1000,06 kHz 


ON 


OFF 


ON 


-7,5 V 










Energized 


Lags 


























-t-av 














Receiver Mode: 


OFF 


ON 


OFF 












Energized 


Leads 


AM 








-7,5V 














999.94 kHz 


























-t-av 












Receiver Mode: 


* 














Deenergized 


t 


AM/AFC 








-7,5V 













If the AFC pulls the Local Oscillator down to the input signal, Q7 will be conducting and Q8 will be off. 

If the AFC pulls the Local Oscillator up to the input signal, Q7 will be cut off and Q8 will be conducting. 

If the AFC pulls the Local Oscillator down to the input signal, Channel A and Channel B will be 180° 
out of phase. If the AFC pulls the Local Oscillator up to input signal, Channel A and Channel Bwill be 
in phase. 
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NOTE 



Check +20,-15 and + 5 volt supplies before proceeding. 

STEP I 



Measure Frequency and Amp- 
litude of the 1 MHz Output 
on the Rear Panel. 




Measure Frequency and Amp- 
litude of the 30 MHz Output 
on the Rear Paneh 



STEP 3 





STEP 4 



Check Counter According to 
Step 4 Instructions. 




Go to Signal Path Trouble- 
shooting Tree, Figure 5-30. 



STEP 5 



Troubleshoot A26 (See Note). 



STEP 6 



NO 


Troubleshoot A25 and A30 




(See Note). 



Check LOCAL OSCILLATOR 
According to Step 3 Instruc- 
tions. 



NO 


Go to Local Oscillator Trou- 




bleshooting Tree, Figure 5-25. 



NO ^ 


Go to Counter Trouble- 




shooting Tree, Figure 5-26. 



3I2B/D-B-4323 
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Figure 5-24. Preliminary Troubleshooting Tree. 

5-33/5-34 



STEP 



NOTE 



Check +20,- 75 and + 5 volt supplies before proceeding. 



STEP II 



Troubleshoot A35. 



STEP 12 



STEP 13 



Check; Output of Step Oscil- 
lator A28 According to Step 1 
Instructions. 




Test A35 According to Step 2 
Instructions. 




STEP 3 



Test A29 According to Step 3 
Instructions. 




STEP 4 



Test A22 (VFO) According to 
Step 4 Instructions. 



Troubleshoot A22. 




STEP 6 



Test A28 VTO According to 
Step 6 Instructions. 




Test Frequency Range Switch 
According to Step 7 Instruc- 
tions. 



STEP 8 
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STEP 10 



Troubleshoot A28 Frequency 
Range Dividers and A24. 



Troubleshoot A28 VTO. 










STEP 9 \ 


r 


Troubleshoot Frequency Range 
Switch. 


3I2B/D 


-B-432I 













Figure 5-27. Main Counter Waveforms. 



Figure 5-25. Local Oscillator Troubleshooting Tree (cont’d). 
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Decade Counter 
119 According to 
ctions. 



active Latch (See 



jfective Decoder 



1 

STEP 9 ^ 


Test the 2 
5. 


-3 MHz at U31 pin 


< 


2-3 

Present 


STEP 10 


|YES 


Test Gate 
According 
tions. 


Signal at U34 pin 2 
to Step 10 Instruc- 


< 


Gate\. 

Signal 

OK 


STEP 14 




Replace U22 (See Note 2). 



STEP 13 

Troubleshoot U31, Q3, and 
' Q4. 




STEP II 

t Test U31 pin 9 (1 MHz). 



1 MHz 
Present 
7 



STEP 15 ♦ 



Troubleshoot U32— U34, U36, 
U37, U27. 



If the problem Is confined to the two most significant digits, refer to 
the MHz Digit Selection Troubleshooting Tree. 

NOTE 2 

In situations where a logic line is stuck low, any iC tied to that line 
may be at fault. 



STEP 15 

t Troubleshoot U31 , Q1 , Q2. 
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iting Tree. 



3 12 - D ' 4324 









STEP 1 


(SEE 


NOTE 1) 


Test 


Gated 


2 - 3 MHz Wave- 


form 


See 


Figure 5-27(a). 



2 - 3 MHz 
OK 

7 



STEP 17 

Test U28 Outputs According 
to Step 17 Instructions. 

Outputs 



STEP 18 ^ 

Troubleshoot U29 and U30. 



STEP 19 

^ Replace U27 (See Note 2). 



STEP 16 


Test U22 and U30 Outputs 
According to Step 16 Instruc- 1 
tions. 


— 


Outputs 

OK 


STEP 21 


I^S 


Replace 


U31 (See Note 2). 



STEP 2 ^ 

Test Latch/Reset Outputs Ac- 
cording to Step 3 Instructions. 



Sequencer 

OK 

7 



STEP 3 ^ 

Test U19 Counter According 
to Step 3 Instructions. 



U19/U18 

OK 

^ 7 



STEP 4 T 

Test Latches U8 thru U12 
According to Step 4 Instruc- 
tions. 



Latches 

OK 

7 



STEP 5 ♦ 

Test Decoder/Drivers U1 thru 
U5 According to Step 5 In- 
structions. 



STEP 6 

Test Each Decade Counter 
t U15 thru U19 According to 
Step 6 Instructions. 



STEP 7 

Replace Defective Latch (See 
Note 2). 



STEP 8 

^ Replace Defective Decoder 
(See Note 2). 



pEP 20 T 

Troubleshoot LED Displays 
DS3 thru DS7. 
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Figure 5-26. Main Counter Troubleshooting Tree. 


















STEP 16 




STEP 23 



YES 









U21 pin 4 — Up/Down Enable 





I Width depends on 
VFO Tuning. 



NOTE: If the VFO is tuned below 2 MHz, Up/Down Select 
is always low. 



c U23 Output Waveforms. 

ic°“. r"i "i 

Here I , 



Code from Frequency Range Switch. 



0 ms L— 40 ms — J 

r™ 



Final state of U23. 



Borrow and Carry Lines 



Goes Low only as described 
in Paragraph 5-88 Step e. - 



!•— 10 I 



e U22 pin 8 — Most Significant MHz bit. 




High if the MHz digits should indicate 16, 17 or 18. ^ 



Figure 5-29. MHz Digit Waveforms. 



Figure 5-25. Local Oscillator Troubleshooting Tree (cont’d). 



5-39/5-40 









Figure 5-28. MHz Digits Troubleshooting Tree. 
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1 















NOTE 

Check + 20 and - 15 volt supplies before proceeding. 



STEP 



Insert CAL OUTPUT into 
input. 




STEP 6 



Troubleshoot A2 thru A6, 
A43 (Bandwidth Switch). 



STEP 2 



Insert the CAL OUTPUT at 
W2 (BNC Connector on Lower 
Chassis). See Step 2 Instruc- 
tions. 




STEP 7 



Troubieshoot Input Amp Ref 
Level Att, Input Mode Switch, 
Filter Box (A32, ASS, A39, 
A33). 



STEP 8 



Troubleshoot First and 
Second Mixers, Amplitude 
Range Switch and 30 MHz 
(A31, A34, A40, A30 and 
A25). 



STEP 9 



Troubleshoot the Active Fil- 
ters and Third Mixer (A2 thru 
A6, A9, A1 1 and A43). 



STEP 



Troubleshoot METER, Meter 
Amplifier and Amplitude 
Range Switch A40, A7 and 
Ml. 
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Figure 5-30. Main Signal Path Troubleshooting Tree. 
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PERFORMAIMCE TEST CARD 



H6wl6tt-P3ckard Modal 312B/D Tasts Parformad by 

Salective Volt/Leval Matar 



DESCRIPTION 


TESTS 


1. FREQUENCY RESPONSE 




Reference Level 20 dBm 




10 kHz - 10 MHz 


Max Deviation ± 0.2 dB 


10 MHz - 18 MHz 


Max Deviation ± 0.5 dB 


Reference Level + 10 




10 kHz - 10 MHz 


Max Deviation + 0.2 dB 


10 MHz - 18 MHz 


Max Deviation ± 0.5 dB 


Reference Level OdBm 




10 kHz - 10 MHz 


Max Deviation + 0.2 dB 


10 MHz - 18 MHz 


Max Deviation ± 0.5 dB 


Reference Level - 10 dBm 




10 kHz - 10 MHz 


Max Deviation ± 0.2 dB 


10 MHz -18 MHz 


Max Deviation ± 0.5 dB 


Reference Level — 20 dBm 




10 kHz - 10 MHz 


Max Deviation ± 0.2 dB 


10 MHz - 18 MHz 


Max Deviation ± 0.5 dB 


Reference Level -^30 dBm 


M 


10 kHz - 10 MHz 


Max Deviation ± 0.2 dB 


10 MHz - 18 MHz 


Max Deviation ± 0.5 dB 


Reference Level — 40 dBm 




10 kHz - 10 MHz 


Max Deviation ± 0.2 dB 


10 MHz - 18 MHz 


Max Deviation ±0.5dB 


2. FREQUENCY ACCURACY 


< 10 Hz + time base accuracy 


3. TIME BASE STABILITY 


1 part in 10 > (2 ppm per week) 




drift on oscilloscope 


4. SELECTIVITY 




a. 31 00 Hz Bandwidth — 31 2B/D 




(1 ) Lower 3 dB point 


998,4.50 ± 150 Hz 


(2) Upper 3 dB point 


1 .001 .550 ± 1 50 Hz 


(3) Upper 60 dB point 


1 .003.100 ± 300 Hz 


(4) Lower 60 dB point 


996.900 Hz ± 300 Hz 


b. 200 Hz Bandwidth — 31 2B Only 




(1 ) Upper 3 dB point 


1,000,100 + 10 Hz 


(2) Lower 3 dB point 


999,900 ± 10 Hz 


(3) Lower 60 dB point 


999 780 Hz ± 20 Hz 


(4) Upper 60 dB point 


1,003.100 Hz + 20 Hz 


c. 1000 Hz Bandwidth — 312B Only 




(1 ) Upper 3 dB point 


1 .000 ,.500 ± .50 Hz 


(2) Lower 3 dB point 


999 500 ± 50 Hz 


(3) Lower 60 dB point 


998,930 Hz ± 100 Hz 


(4) Upper 60 d B point 


1,001.070 Hz ± 100 Hz 


d. 2300 Hz Bandwidth — 31 2D Oniy 




(1 ) Upper 3 dB point 


1,001, 150 Hz ± 110 Hz 


(2) Lower 3 dB point 


998 850 Hz ± 1 10 Hz 


(3) Lower 60 dB point 


997.600 Hz ± 230 Hz 


(4) Upper 60 dB point 


1 002 400 Hz ± 2.30 Hz 


e, 50 Hz Bandwidth — 312D Oniy 




(1 ) Upper 3 dB point 


1,000, 025 Hz + 5 Hz 


(2) Lower 3 dB point 


999.975 Hz ± 5 Hz 


(3) Lower 60 dB point 


999,950 Hz + 5 Hz 


(4) Upper 60 dB point 


1 000 050 Hz + 5 Hz 
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PERFORMANCE TEST CARD (cont'd) 



5. AUTOMATIC FREQUENCY CONTROL 




a. Hold-In Range 


> 3 kHz from reference 


b, Lock-In 


At least 60 dB down 


6. AMPLITUDE RANGE AND ACCURACY TEST 




a. Amplitude Range Attenuator 




(1)1 MHz 




(a) 0 dB 


2. .6 dBm ± 0.1 d Bm 


(b)- 10 dB 


2.5 dBm ± 0.1 dBm 


(c) -20dB 


2.5 dBm + 0.1 dBm 


(d)-30dB 


2.5 dBm ± 0.1 d Bm 


(e) -40dB 


2.5 dBm ± 0.1 d Bm 


(f) -50dB 


2.5 dBm ± 0.1 d Bm 


(g) -60dB 


2.5 dBm ± 0.2 d Bm 


b. Reference Level Attenuator 




Channel A 




(1)1 MHz 




(a) + 20dB 


2.5 dBm ± 0.2 d Bm 


(b) + lOdB 


2.5 dBm ± 0.2 d Bm 


(c) OdB 


2.5 dBm ± 0.2 d Bm 


(d)- 10 dB 


2.5 dBm ± 0.2 dBm 


(e) -20 dB 


2.5 dBm ± 0.2 d Bm 


(f) -30dB 


2.5 dBm ± 0.2 dBm 


(g) -40dB 


2.5 dBm ± 0.2 dBm 


Channel B 




(1)1 MHz 




(a) -f20dB 


2.5 dBm + 0.2 dBm 


(b) + 10dB 


2.5 dBm ± 0.2 dBm 


(c)OdB 


2.5 dBm ± 0.2 dBm 


(d)- lOdB 


2.5 dBm ± 0.2 dBm 


(e) -20dB 


2.5 dBm ± 0.2 dBm 


(f) - 30 dB 


2.5 dBm ± 0.2 dBm 


(g) -40dB 


2.5 dBm ± 0.2 dBm 


7. BRIDGING IMPEDANCE - 312B Only 




a. Input Resistance 




(1 ) Channel A 


> 10 kf2 (6 dB down from 




reference) 


(2) Channel B 


> 1 0 kn (6 d B down from 




reference) 


b. Input Capacitance 




(1 ) Channel A 


< 35 pF 0 900 kHz) 


(2) Channel B 


< 35 pF 0 900 kHz) 


c. Input Capacitance (- 40 dBm position of REFERENCE 




LEVEL) 




(1 ) Channel A 


< 60 pF O 500 kHz) 


(2) Channel B 


< 60 pF O 500 kHz) 


8. COMMON MODE REJECTION 




a. 10 kHz to 5 MHz 


>34dB 


b. 5 MHz to 18 MHz 


> 24 dB 


9. DISTORTION 




a. 96 kHz Harmonic 


down > 55 riR 


b. 144 kHz Harmonic 


down > RFS d R 


c. 6 MHz Harmonic 


down > fiR dB 


d. 9 MHz Harmonic 


down > fiR dR 
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PERFORMANCE TEST CARD (cont'd) 



10. NOISE LEVEL AND RESIDUAL RESPONSE 




a. 31 2 B Noise Level 


< - 120dB 


b. 31 2D Noise Level 


< - 1 17 dB 


c. 312B/D Residual Response 


< - 1 12 dB 






11. METER TRACKING AND RECORDER OUTPUT LEVEL 




ACCURACY 




a. Recorder Output 


1 V ± 0.1 V 


b. Meter Tracking 




(1)07.0 


1 V ± 0.1 V 


(2)08.0 


891 + 1 mV 


(3)09.0 


794 ± 8 mV 


(4) 10.0 


707 ± 7 mV 


(5)11.0 


631 + 6 mV 


(6) 12.0 


562 + 6 mV 


(7) 13.0 


501 ± 5 mV 


(8) 14.0 


447 ± 5 mV 


(9) 15.0 


398 ± 4 mV 


(10) 16.0 


355 ± 4 mV 


(11) 17.0 


316 ± 3 mV 


(12) 18.0 


282 ± 3 mV 


(13) 19.0 


251 ± 3 mV 


(14)20.0 


224 ± 2 mV 


12. AUXILIARY OUTPUTS 




a. 1 MHz Output Level 


1 V p-p 


b. 30 MHz output Level 


113 mV - 197 mV p-p 


c. Local Oscillator Output Level 


1 70 mV — 250 mV p-p 


d. Local Oscillator Output Frequency 


30 MHz -48 MHz 


13. RECEIVER MODE OUTPUTS 




a. Beat Output — 312B 


> 0.5 V rms 


b. Beat Output — 31 2D 


> 4.0 V rms 


c. LSB and USB Outputs 




(1 ) Above 1 MHz 




(a) LSB 


3.3kHz ± 10%at3dB down 


(b) USB 


330 Hz + 10% 


(2) Below 1 MHz 




(a) LSB 


330 Hz ± 1 0% at 3 d B down 


(b) USB 


3.3 kHz ± .10% at 3 dB down 


(c) AM Output — 31 2D 


> 4.0 V rms 


(d) AM/AFC Output - 312B 


0.4 - 0.7 V rms 


14. METER EXPAND TEST-312D ONLY 


0.1 dB ± 0.05 dB 


15. OVERLOAD DETECTOR TEST-312D ONLY 




a. OFF 


< -33dB 


b. ON 


> - 31 dB 


16. PHASE JITTER-312D ONLY 


< 0.6 degrees 


17. 2 kHz NOTCH TEST-312B Option 001.312D 


> 55 dB 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 



6-3. Chassis Mounted and Miscellaneous Parts. 



6-2. This section contains information for ordering replace- 
ment parts. Table 6-3 lists the parts in alphameric order of 
their reference designators and provides the following 
information: 

a. -hp- Part Number. 

b. Total quantity used in the instrument (Qty column). 
The total quantity of a part is given the first time the part 
number appears. 



64. Chassis mounted components, mechanical parts and 
miscellaneous parts not having reference designators are 
listed near the end of Table 6-3. 

6-5. ORDERING INFORMATION. 

6-6. To obtain replacement parts, address your order or 
inquiry to the nearest Hewlett-Packard Sales and Service 
Office (see Appendix A). Identify parts by their -hp- Part 
Numbers. Include the instrument model and serial number. 



c. Description of the part. (See Table 6-1 for abbrevi- 
ations.) 

d. Typical manufacturer of the part is a five-digit code. 
(See Table 6-2 for list of manufacturers.) 

e. Manufacturer’s part number. 



6-7. Non-Listed Parts. 

6-8. To obtain a part that is not listed, include: 

a. Instrument model number. 

b. Instrument serial number. 

c. Description of the part. 

d. Function and location of the part. 



Table 6-1. Standard Abbreviations. 



Ag . . 
Al . . 
A . . . 
Au . . 

C . . , 
cer . . 
coef , 
com . 
comp 
conn 

dep . . 
DPDT 
DPST 

elect . 
encap 

F . . . 

FET 
fxd . 

GaAs 
GHz 
9d . . 
Ge . . 
gnd . 

H , . . 
Hg . . 



A . 
B . 
BT 
C , 
CR 
DL 
DS 
E . 
F . 



silver 

aluminum 

ampere(s) 

gold 

capacitor 

ceramic 

coefficient 

common 

composition 

connection 

deposited 

double-pole double-throw 
. double-pole single-throw 

electrolytic 

encapsulated 

farad(s) 

. . . . field effect transistor 
fixed 

gallium arsenide 

. . , gigahertz = lO'*’^ hertz 

guard(ed) 

germanium 

ground(ed) 

henry(ies) 

mercury 



Hz 

ID 

impg . . 
incd . . . 
ins ... . 

kJ2. . . . 
kHz . . . 

L 

lin . . . . 
log ... . 

mA . . . 
MHz . . 
. . . 
met fim 
mfr . . . 
ms ... . 
mtg . . . 
mV . . . 

mf .... 

/Js .... 
MV ... . 
my . . . 

nA . . . . 
NC . . . 
Ne . . . . 
NO . . . 



ABBREVIATIONS 
... hertz (cyclefs) per second) NPO .. 

inside diameter ns . . . 

impregnated nsr . . . 

incandescent 

insulation(ed) . . . 

obd . . 

kilohm(s) = lO'*'^ ohms OD . . 

kilohertz = 10^3 hertz 

p 

inductor pA . . . 

linear taper pc . . . 

logarithmic taper pF . . . 

piv . . . 

milliampere(s) = amperes p/o .. 

megahertz = 10+® hertz pos . . 

megohm(s) - lO'*’® ohms poly . 

metal film pot . . 

manufacturer p-p . . 

millisecond ppm . 

mounting prec . . 

millivolt(s) = 10'^ volts 

microfarad(s) 

microsecond(s) R 

.... microvolt(s) « 10"® volts Rh . . . . 

Mylar@ rms 

rot ... . 

nanoamperelsl = 10'® amperes 

normally closed Se . . . . 

neon sect . . . 

normally open Si . . . . 



negative positive zero 

(zero temperature coefficient) 

nanosecond(s) = 10*9 seconds 

not separately replaceable 

ohm(s) 

order by description 

outside diameter 

peak 

picoampere(s) 

printed circuit 

picofarad(s) 10’^2 farads 

peak inverse voltage 

part of 

position (s) 

polystyrene 

potentiometer 

peak-to-peak 

parts per million 

. . .precision (temperature coeffient, 
long term stability and/or tolerance) 

resistor 

rhodium 

root-mean-square 

rotary 

selenium 

section(s) 

silicon 



DECIMAL MULTIPLIERS 



d slide 

SPOT single-pole double-throw 

SPST single-pole single-throw 

-Ta tantalum 

TC temperature coefficient 

Ti 02 titanium dioxide 

tog toggle 

tol tolerance 

trim trimmer 

TSTR transistor 

V voltls) 

vacw alternating current working voltage 

var variable 

vdcw direct current working voltage 

W wattls) 

w/ with 

wiv working inverse voltage 

w/o without 

ww wirewound 



optimum value selected at factory, 

average value shown (part may be omitted) 

no standard type number assigned 

selected or special type 

Dupont de Nemours 



Prefix 


Symbols 


Multiplier 


Prefix 


Symbo Is 


Multiplier 


tera 


T 


10'2 


cent! 


c 


10-2 


giga 


G 


109 


milli 


m 


10-3 


mega 


M or Meg 


106 


micro 


ti 


10-® 


kilo 


K or k 




nano 


n 


10'® 


hecto 


h 


1Q2 


pico 


P 


10->2 


deka 


da 


10 


femto 


f 


10-15 


deci 


d 


10-^ 


atto 


a 


10-'® 



assembly 

motor 

battery 

capacitor 

diode 

delay line 

lamp 

misc electronic part 
fuse 



DESIGNATORS 



FL filter 

HR heater 

1C integrated circuit 

J jack 

K relay 

L inductor 

M meter 

MP mechanical part 

P plug 



Q transistor 

QCR transistor-diode 

R resistor 

RT thermistor 

S switch 

T transformer 

TB terminal board 

TC thermocouple 

TP test point 



TS . 
U . . 

V ^ 
W . 
X . . 
XDS 
XF 

Y . . 
Z . . 



terminal strip 

microcircuit 

-. .' ..vacuum tube, neon bulb,photocell, etc. 

cable 

socket 

lampholder 

fuseholder 

crystal 

network 



6-1 
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Table 6-2. Code List of Manufacturers. 



Mfg. No. 


Manufacturer 


Address 


GB027 


No M/F Description for this Mfg Number 




00000 


U.S.A. Common 


Any Supplier of USA 


0086S 


Stettner— Trush Inc. 


Cazenovia, N.Y. 13035 


01121 


Allen Bradley Co. 


Milwaukee, Wi. 53212 


01295 


Texas Instr Inc Semicond Component Div. 


Dallas, Tx 75231 


02114 


Ferroxcube Corp. 


Saugerties, N.Y. 12477 


02735 


RCA Corp. Solid State Div. 


Sommerville, N.J. 08876 


03508 


GE Co. Semiconductor Prod. Dept. 


Syracuse, N.Y. 13201 


03888 


Pyrofilm Corp. 


Whippany, N.J. 07981 


04347 


Hysol Div. Dexter Corp 


Clean, N.Y. 14760 


04713 


Motorola Semiconductor Products 


Phoenix, Az 85008 


05464 


Industrial Electronic Engineers, Inc. 


Van Nuys, Ca. 91405 


06560 


Airco Speer Elek Div. Air Rdcn Co. 


Nogales, Az 85621 


07263 


Fairchild Semiconductor Div. 


Mountain View, Ca. 94040 


08028 


Woodhill Chemical Sales Corp. 


Cleveland, Oh. 44128 


09250 


Electro Assemblies, Inc. 


Chicago, II. 60641 


15818 


Teledyne Semiconductor 


Mountain View, Ca. 94040 


16299 


Corning Gl Wk Elec Component Div. 


Raleigh, N.C. 27604 


17419 


Deutsch Co. The 


Los Angeles, Ca. 90009 


19701 


Mepco/Electra Corp. 


Mineral Wells, Tx 76067 


24226 


Gowanda Electronics Corp. 


Gowanda, N.Y. 14070 


24546 


Corning Glass Works (Bradford) 


Bradford, Pa. 1 6701 


27014 


National Semiconductor Corp. 


Santa Clara, Ca. 95051 


27264 


Molex Products Co. 


Downers Grove, II. 60515 


28480 


Hewlett-Packard Co. Corporate HQ 


Palo Alto, Ca. 94304 


28499 


Chemelec Products Inc. 


Cherry Hill, N.J. 08034 


30983 


Memco/Electra Corp. 


San Diego, Ca. 92121 


32997 


Bourns, Inc. Trimpot Prod. Div. 


Riverside, Ca. 92507 


38360 


Markem Corp. 


Keene, N.H. 03431 


53021 


Sangamo Electric Co. 


Springfield, II. 62705 


56289 


Sprague Electric Co. 


North Adams, Ma. 01247 


71584 


Columbus Coated Fabrics Co. 


Columbus, Oh. 43201 


71785 


TRW Elek Components Cinch Div. 


Elk Grove Village, II. 60007 


72136 


Electro Motive Mfg Co., Inc. 


Willimantic, Ct. 06226 


72982 


Erie Technological Products, Inc. 


Erie, Pa. 16512 


73138 


Beckman Instruments, Inc. Helipot Div. 


Fullerton, Ca. 92634 


73168 


Fenwal, Inc. 


Ashland, Ma. 01721 


73899 


J F D Electronics Corp. 


Brooklyn, N.Y. 11219 


74970 


Johnson E. F. Co. 


Waseca, Mn 56093 


75042 


TRW, Inc. Philadelphia Div. 


Philadelphia, Pa. 19108 


81073 


Grayhill, Inc. 


La Grange, II. 60525 


82142 


No M/F Description for this Mfg Number 




82389 


Switchcraft, Inc. 


Chicago, M. 60630 


84048 


TRW, Inc. St. Petersburg Div. 


St. Petersburg, FI. 33702 


84411 


TRW Capacitor Div. 


Ogallala, Me. 69153 


92194 


Alpha Wire Corp. 


Elizabeth, N.J. 07207 


95121 


Quality Components, Inc. 


ST. Marys, Pa. 15857 


95566 


Arnold Engineering Co. 


Marengo, II. 60152 


98291 


Sealectro Corp. 


Mamaroneck, N.Y. 10544 
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Description 


-hp- Part No. 


Qty 


1. Frames 


00312-20101 


2 


2. Front Panel 312B 


00312-00203 


1 


Front Panel 312D 


00312-00205 


1 


3. Side Handle 


5060-0222 


2 


4. Handle Retainer 


5060-8735 


2 


5. Foot Assembly 


5060-0767 


5 


6. Stand, Tilt 


1490-0030 


(1) 


7. T rim Strip 


5000-0054 


(2) 


8. Rack Mounting Kit 


5060-8743 


(1) 


9. Side Covers 31 2B, right 31 2D 


5000-8729 


(2) 


Side Cover, left 31 2D 


00312-00327 


(1) 


10. Top Cover 


5060-8589 


(1) 


1 1 . Bottom Cover 


5060-8713 


(1) 


12. Rear Panel Cover 31 2B/D 


00312-00006 


(1) 


13. Rear Panel 


00312-00220 


(1) 



Figure 6-1. Chassis and Cover Component Location 
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Model312B/D 




Designator 


Description 


-hp- Part No. 


Designator 


Description 


-hp- Part No. 


MP1 


Plate, Gear Box Front 


00312-20302 


MP19 


Shaft 


00312-20053 


IV1P2 


Gear 


00312-20060 


MP20 


Bracket 


Part of A42C1 


MP3 


Gear 


00312-60057 


MP21 


Washer 


Part of A42C1 


MP4 


Spacer 


00312-20300 


MP22 


Bracket 


00312-00021 


MP5 


Shaft 


5020-0341 


MP23 


Washer, Spring 


5000-0206 


MP6 


Drive Mechanism 


1500-0783 


MP24 


Gear 


00312-20052 


MP7 


Gear 


00312-60059 


MP25 


Collar 


00312-20045 


MP8 


Shaft 


5020-0319 


MP26 


Gear 


00312-20058 


MP9 


Spacer 


1500-0253 


MP27 


Shaft 


5020-0343 


MP10 


Gear 


00312-60055 


MP28 


Collar 


5020-0233 


MP11 


Coupling 


1 500-0004 


MP29 


Gear 


00312-60056 


MP12 


Spacer 


00312-20054 


MP30 


Shaft 


5020-3351 


MP14 


Pins, Stop 


1410-0116 


MP31 


Spring, Thrust 


1460-0114 


MP15 


Plate, Gear Box Rear 


00312-20301 


MP32 


Hub 


08614-218 


MP16 


Coupling 


1 500-0455 


MP34 


Gear, Spur 


00312-20051 


MP17 


Gear, Stop 


00692-247 


MP35 


Bracket 


00312-20304 


MP18 


Gear, Stop 


00692-242 









Figure 6-2. 312B/D Frequency Drive Assembly, A42, Exploded View. 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


M 


00312»66516 


1 


+20V REGULATOR ASSEMBLY 


284B0 


00312-66516 


AlCl 


0180-0230 


2 


CAPACITOR-FXD; 1UF+-20* 50VDC TA-SOLID 


56289 


150D105X0050A2 


&1C2 


0140-0207 


1 


CAPACITGR-FXD 330PF *—5% 500WVOC MICA 


72136 


DM15F331J0500HV1CR 


A1C3 


0180-1746 


22 


CAPACITOR-FXO; 15UF<-10X 20VOC TA-SOLID 


56 289 


1500 1 56 X902 082 


ALC4 


0180-1746 




CAPACITOR-FXD; 15UF>-10* 20V0C TA-SOLIO 


56289 


150D156X9020B2 


AlCRl 


1901-0040 


50 


OIODE-SHITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


AICR2 


1901-0040 




OIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


AICR3 


1902-3182 


1 


OIOOE-ZNR 12,1V 5t 00-7 PD».4M TC=+.064? 


04713 


SZ 10939-206 


A1CR4 


1902-0777 


2 


OIODE-ZNR 1N825 6.2V 5% 00-7 PO=.25W 


04713 


1N825 


A1CR5 


1901-0040 




OIODE-SWITCHING 30V 50NA 2NS DO-35 


28460 


1901-0040 


AlQl 


1853-0010 


22 


TRANSISTOR PNP SI TO-I8 PEN360MW 


28480 


1853-0010 


A1Q2 


1854-0071 


63 


TRANSISTOR NPN SI PD=300MH FT*200HHZ 


28480 


1854-0071 


A103 


1854-0039 


4 


TRANSISTOR NPN 2N3053 SI TO-5 PD»1W 


04713 


2N3053 


A1Q4 


1854-0071 




TRANSISTOR NPN SI PD*300MW FT*200MHZ 


28480 


1854-0071 


AlRl 


0684-3331 


1 


RESISTOR 33K 10? .25M FC TC=-400/+800 


01121 


CB3331 


AIR2 


0683-1815 


5 


RESISTOR 180 5? .25W FC TC*-400/+600 


01121 


CB1815 


AIR3 


0683-1535 


1 


RESISTOR 15K 5? .25W FC TC*-400/+800 


01121 


CB1535 


A1R4 


0698-3154 


6 


RESISTOR 4.22K 1? .IZSW F TC=0*-100 


16 29 9 


C4-1/8-I0-4221-F 


A1R5 


0757-0429 


6 


RESISTOR 1.82K 1% .125W F TC»0*-100 


24546 


C4-1/8-T0-1821-F 


A1R6 


0757-0289 


8 


RESISTOR 13. 3K 1? .125W F TC=0+-100 


19701 


HF4C1/8-T0-1332-F 


AIR7 


2100-3352 


2 


RESISTOR-VAR TRMR IKQHM 10? C SIDE AOJ 


73138 


72XR1K 


AIRS 


0698-4445 


2 


RESISTOR 5.76K 1? .125W F TC=0-»-100 


16299 


C4-1/8-TO-5761-F 


ALR9 


0684-1011 


5 


RESISTOR 100 10? .25H FC TC*-400/+500 


01121 


CBlOll 


AIRIO 


0684-4711 


4 


RESISTOR 470 10? .25W FC TC*-400/+600 


01121 


CB4711 


ALRU 


0811-0548 


2 


RESISTOR -47 5? .5W PW TC=0+=300 


75042 


BW20-5/10-.47R-J 


A lUl 


1820-0203 


2 


IC, AMPLIFIER, 741C 


15818 


741CE009 




1205-0033 


4 


HEAT-DISSIPATOR SGL T0-5/T0-39 PKG 


28480 


1205-0033 


A2 


00312-60002 


2 


ACTIVE FILTER ASSEMBLY 


28480 


00312-60002 


A2CU 2 


0160-4408 




CAPACITOR-FXO .063UF <--I? lOOWVOC 


28480 


0160-4408 


A2C3 


0160-0162 


12 


CAPACITOR-FXO -022UF <--10? 200HVOC POLYE 


56269 


292P22392 


fi2C4 


0180-0106 


11 


CAPACITOR-FXO; 60UF<-20? 6V0C TA-SOLID 


56289 


150D606X0006B2 


A2C5 


0180-0197 


29 


CAPACITOR-FXD; 2-2UF^=10? 20V0C TA 


56289 


150D225X9020A2 


A2C6, 7 


0160-4408 




CAPACITOR-FXO -063UF +-1? lOOHVOC 


28480 


0160- 4408 


A2C8 


0160-0162 




CAPACITOR-FXD -022UF <-10? 200HVDC POLYE 


56289 


292P22392 


A2C9 


0180-0197 




CAPACITOR-FXD; 2.2UF+-10? 20VOC TA 


56 28 9 


1500225X902 0A2 


2Cia 


0160- 4408 




CAPACITOR-FXD .063UF <-l? lOOtfVHC 


28480 


0160- 4408 


A2CU 


0160- 4408 




CAPACITOR-FXO .063UF +-1? lOOWVDC 


28480 


0160” 4408 


4 2C12 


0160-0162 




CAPACITOR-FXD .022UF +-10? 200WVDC POLYE 


56289 


292P22392 


A2C13 


0180-0197 




CAPACITOR-FXD; 2.2UF<-10? 20VOC TA 


56289 


1500225X902 0A2 


fi 2Cl«* 


0180-0159 


4 


CAPACITOR-FXD; 220UF<--20? lOVOC TA 


56289 


150D227X0010S2 


A2CR1 


1901-0025 


35 


DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A2CR2 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


2848 0 


1901-0040 


A201 


1853-0010 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0010 


A 20 2 


1 853-OClO 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0010 


A2Q3 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A2Q4 


1853-0001 


2 


TRANSISTOR PNP SI TO-39 PD=600MW 


28480 


1853-0001 


A205 


1854-0045 


10 


TRANSISTOR NPN SI TO-18 PD=500MW 


28480 


1854-0045 


A206 


1854-0071 




TRANSISTOR NPN SI P0=3C0HW FT=200MHZ 


28480 


1854-0071 


A2Q7 


1854-0071 




TRANSISTOR NPN SI P0=300MW FT=200HHZ 


28480 


1854-0071 


62Q8 


1853-0010 




TRANSISTOR PNP SI TO-18 P0=360MW 


28480 


1853-0010 


A209 


1853- OCIO 




TRANSISTOR PNP SI TO-13 PO=360MW 


28480 


1853-0010 


A2Q10 


1853-0010 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0010 


A2311 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A2R1 


0698-3150 


HI 


RESISTOR 2.37K 1? .125H F TC=0<-X00 


16299 


C4-1/8-T0-2371-F 


A2R2 


0757-0280 




RESISTOR IK 1? .125W F TC=0+»lOO 


24546 


C4-1/8-TO-1001-F 


A2R3 


0757-0346 




RESISTOR 10 1? .125W F TC=0+=100 


24546 


C4-1/8-T0-10R0-F 


A2R4 


0698-4100 




RESISTOR 1.26K 1? -125W F TC=0+**100 


03888 


PHE55-1/8-T0-1261-F 


A2» 5 


0757-0421 


18 


RESISTOR 825 1? .125W F TC=0+-100 


24546 


C4-1/8-TO-825R-F 


A2P6 


0757-0441 




RESISTOR 8.25K 1? .125W F TC=0<-=100 


24546 


C4-1/8-T0-8251-F 


A2R7 


0698-3152 




RESISTOR 3.48K 1? .125W F TC=0+=100 


16299 


C4-1/8=T0-3481-F 


A2R8 


069 8-3449 




RFSISTOR 28. 7K 1? .125W F TC=0<-100 


16 29 9 


C4-l/8»T0-2872-F 


A2R9 


069 8-3155 




RESISTOR 4.64K 1? .125W F TC = 0<-=100 


16299 


C4-1/8-T0-4641-F 


A2R 10 


0698-3155 




RESISTOR 4.64K 1? .125H F TC=0<-»100 


16299 


C4-1/8-T0-4641-F 


A2R 11 


0698-0083 




RESISTOR 1.96K 1? .125W F TC=0+-100 


16299 


C4-1/8-T3-1961-F 


A2R12 


0757-0280 




RESISTOR IK 1? .125W F TC=0+-100 


24546 


C4-1/8»T0-1001-F 


A2R 13 


0757-0346 




RESISTOR 10 1? .125W F TC=0<-100 


24546 


C4-1/8-TO-10RO-F 


A2R14 


0698-3437 




RESISTOR 133 1? .125W F TC=0<-100 


16299 


C4-1/8-T0-133R-F 


A2R15 


0757- 0421 




RESISTOR 825 1? .125W F TC=0<-»100 


24546 


C4-1/8-T0-825R-F 



See introduction to this section for ordering information 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2R16 


0757-0439 


10 


RESISTOR 6.81K 1* .125H F TC=04-100 


24546 


C4-1/8-TO-6811-F 


A2R17 


0698-3151 


10 


RESISTOR 2.87K It •125W F TC=0+-100 


16 299 


C4-1/8-TO-2871-F 


A2R18 


0698-3150 




RESISTOR 2.37K It .125W F TC=04-100 


16299 


C4-1/8-T0-Z371-F 


A2R19 


0757-0280 




RESISTOR IK It .125H F TC»0*-100 


24546 


C4-1/8-TO-1001-F 


A2R20 


0757-0346 




RESISTOR 10 It .125M F TC»0+-100 


24546 


C4-1/8-TO-10R0-F 


A2R21 


0698-4100 




RESISTOR 1.26K It .125H F TC*0+-100 


03888 


PME55-1/8-T0-1261-F 


A2R22 


0757-0421 




RESISTOR 825 It .125W F TC*0*-100 


24546 


C4-1/8-TO-825R-F 


A2R23 


0757-0441 




RESISTOR 8.25K It .125W F TC=0+-100 


24546 


C4-I/8-TO-8251-F 


A2R24 


0698-3152 




RESISTOR 3.48K It .125H F TC*0-*-100 


16299 


C4-1/8-T0-3481-F 


A2R25 


0698-3440 


13 


RESISTOR 196 It -lESW F TC»0+-100 


16299 


C4-1/8-T0-196R-F 


A2R26 


0757-0159 


2 


RESISTOR IK It .5W F TC=0>-100 


19701 


MF7C1/2-TO-1RO-F 


A2R27 


0757-0442 


41 


RESISTOR lOK It .125W F TC*0+-100 


24546 


C4-1/8-TO-I002-F 


A2R28 


0698-4123 


71 


RESISTOR 499 It ,125W F TC*0+-100 


16299 


C4-1/8-T0-499R-F 


A3 


00312-60003 


2 


ACTIVE FILTER ASSEMBLY 


28480 


00312-60003 


A3C1 


0180-0197 




CAPACITOR-FXD: 2.2UF +-10% 20VDC TA 


56289 


150D225X9020A2 


A3C2, 3 


0160- 4408 




CAPACITOR-FXO .063UF ♦-It lOOWVOC 


28480 


0160-4408 


A3C4 


0160-0162 




CAPACITOR-FXD .022UF ♦-lOt 200WV0C POLYE 


56289 


292P22392 


A3C5 


0180-0197 




CAPACITOR-FXO; 2.2UF+-I0t 20VDC TA 


56289 


1500225X9020A2 


A3C6, 7 


0160-4408 




CAPACITOR-FXD .063UF ♦-It lOOWVDC 


28480 


0160-4408 


A3C8 


0160-0162 




CAPACITOR-FXO ,022UF ♦-lOt 200WVOC POLYE 


56289 


292P22392 


A3C9 


0180-0106 




CAPACITOR-FXO; 60UF+-20t 6V0C TA-SOLIO 


56289 


1500606X000682 


&3C10 


0180-0197 




CAPACITOR-FXD; 2.2UF+-10t 20V0C TA 


56289 


1500225X902 0A2 


A3C11, 12 


0160-4408 




CAPACITOR-FXO .063UF ♦-It lOOWVDC 


284B0 


0160=4408 


A3C13 


0160-0162 




CAPACITDR-FXD -022UF ♦-lOt 200WVDC POLYE 


562B9 


292P22392 


43C14 


0180-0197 




CAPACITOR-FXO; 2.2UF+=10t 20V0C TA 


56289 


150D225X9020A2 


a3CPl 


1901-0025 




DIODE-GEN PRP lOOV 200NA 00-7 


2S480 


1901-0025 


A3CR2 


1901-0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


43CP3 


1991-0040 




DIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


6 301 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT*200MHZ 


28480 


1854-0071 


6302 


1854-0071 




TPANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A3Q3 


1853-0010 




TRANSISTOR PNP SI TO-18 P0*360MW 


28480 


1853-0010 


A3Q4 


1854-0045 




TRANSISTOR NPN SI TO-18 PCb=500MW 


28480 


1854-0045 


A305 


1853-0036 


S 


TRANSISTOR PNP SI PO=310MW FT=40MHZ 


28480 


1853-0086 


A3Q6 


1853-0010 




TRANSISTOR PNP SI TO-18 PO=360MW 


28480 


1853-0010 


A307 


1854-0071 




TRANSISTOR NPN SI PO=300MW FT=200MHZ 


28480 


1054-0071 


A3Q8 


1854-0045 




TRA.NSISTOR NPN SI TO-18 P0=500MW 


28480 


1854-0045 


43Q9 


1854-0087 


6 


TRANSISTOR NPN SI PD*360HW FT=75MHZ 


28480 


1854-0087 


A3013 


1854-0071 




TRANSISTOR NPN SI PO=300HW FT=200MHZ 


28480 


1854-0071 


A3Q11 


1853-0010 




TRANSISTOR PNP SI TO-18 PO=360MW 


28480 


1853-0010 


A3RI 


0698-3155 




RESISTOR 4.64K It .125W F TC=0^-100 


16299 


C4-1/8-T0-4641-F 


A3R2 


0698-3155 




RFSISTOR 4.64K It .125W F TC*0^-100 


16299 


C4-1/8-TO-4641-F 


6 3R3 


0698-0083 




RESISTOR 1.96K It .125W F TC=0^-100 


16299 


C4-1/8-T0-1961-F 


63P4 


0757-0280 




RESISTOR IK It .125W F TC=0^-100 


24546 


C4-1/8=TO-1001-F 


A3R5 


0757-0346 




RESISTOR 10 It .125W F TC=0+-100 


24546 


C4-1/8-TO-IORO-F 


A3R6 


0698-3437 




RESISTOR 133 It •125W F TC=0+-100 


16299 


C4-1/8-TO-133R-F 


A3R7 


0757-0421 




RESISTOR 825 It .125H F TC=0+-100 


24546 


C4-1/8-TO-325P.-F 


A3R8 


0757-0439 




RESISTOR 6.81K It ,125W F TC=0^-100 


24546 


C4-1/8-T0-6811-E 


A3R9 


0698-3151 




RESISTOR 2.87K It -USW F TC=0^-100 


16299 


C4-1/8-TO-2871-F 


A3R10 


0698-3150 




RESISTOR 2.37K It -125W F TC=0^=100 


16299 


C4-I/8-T0-2371-F 


A3R11 


0757-0280 




RESISTOR IK It •125W F TC=0+-100 


24546 


C4=1/8=TO-1001-F 


A3R12 


0757-0346 




RFSISTOR 10 It .125W F TC=0+-100 


24546 


C4-1/8-TO-IORO-F 


A3R13 


0693-4100 




RESISTOR 1.26K It .125H F TC=0+-100 


03 88 8 


PME55-1/8-T0-1261-F 


A 3®. 14 


0757-0421 




RESISTOR 825 It .125H F TC=0+=100 


24546 


C4-1/8-TO-825R-F 


A3R15 


0757-0441 




RESISTOR 8.25K It -125W F TC=0-fr-100 


24546 


C4-1/8-T0-8251-F 


A3R16 


0698-3152 




RESISTOR 3.48K It .I25W F TC=0^-100 


16299 


C4-l/8=TO-348l-F 


A3R17 


0698-3449 




RESISTOR 28. 7K It .125M F TC=0^-100 


16299 


C4-1/8-T0-2872-F 


A3®18 


0698-3155 




RESISTOR 4.64K It .125W F TC=0^-100 


16 299 


C4-1/3-T0-4641-F 


A3R19 


0698-3155 




RESISTOR 4.64K It .125W F TC=0^-100 


16299 


C4-1/8-TO-4641-F 


A3R20 


0698-00 83 




RESISTOR 1.96K It .125W F TC=0^-100 


16299 


C4-1/8=T0-1961-F 


A3R21 


0757-0280 




RESISTOR IK It .125W F TC=0+-100 


24546 


C4-1/8=TO-1001-F 


A3R22 


0757-0346 




RESISTOR 10 It .125W F TC=0+=100 


24546 


C4-1/8-TO-IORO-F 


A3R23 


0698-3437 




RESISTOR 133 It .125H F TC=0+-100 


16299 


C4-1/8-T0-133R-F 


A3R24 


0757-0421 




RESISTOR 825 It .125W F TC=0+-100 


24546 


C4-1/8-T0-825R-F 


A.3R25 


0757-0439 




RESISTOR 6.81K It .125W F TC=0^-100 


24546 


C4-l/8=T0-5811-F 


4 3R26 


0698-3151 




RESISTOR 2.87K It .125W F TC=0^-100 


16299 


C4-1/8-T0-2871-F 


A3R27 


0757-0442 




RESISTOR lOK It .125W F TC=0+-100 


24546 


C4-l/fl=TO-l002-F 


6 3R28 


069 3- 41 23 




RESISTOR 499 It .125W F TC=0+-100 


16299 


C4-1/8-T0-499R-F 


A3R29 


069 8-4123 




RESISTOR 499 It .125W F TC=0+-100 


16299 


C4-1/8=T0-499R-F 
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Section VI 



Table 6-3. Replaceable-^arts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4 


00312-60042 


■ 


ACTIVE FILTER PREAMPLIFIER ASSEMBLY 
IFOR 3120 INSTRUMENT ONLY! 


28480 


00312-60042 


A4C1 


0180-0137 




CAPACITOR-FXD; 100UF+-20X lOVOC TA 


56289 


1500107X001 0R2 


ft AC 2 


0170-0066 




CAPACITOR-FXO .027UF +-IOX 200WVOC POLYE 


56269 


292P27392 


&4C3 


0160-0157 




CAPACITOR-FXO 4700PF ♦-lO* 200WVDC POLYE 


56289 


292P47292 


ftACA 


0180-0106 




CAPACITOR-FXO; 60UF+-20X 6VDC TA-SOLID 


56289 


1500606 X0006B2 


AAC5 


0180-0137 




CAPACITOR-FXO; 100UF4-20* lOVOC TA 


56289 


1500107X001 0R2 


A4C6 


0170-0066 




CAPACITOR-FXO .027UF +-IOX 200WVDC POLYE 


56289 


292 P27392 




0160-0157 




CAPACITOR-FXO 4700PF 4-lOX 200MV0C POLYE 


56289 


292P47292 




0180-0106 




CAPACITOR-FXO; 60UF4--20X 6VDC TA-SOLIO 


56289 


1500606X000682 




0140-0172 


2 


CAPACITOR-FXO 3000PF •*-!* lOOMVDC MICA 


72136 


DMI9F302F0100WV1CR 


A4C10 


0160-3156 


2 


CAPACITOR-FXO 750PF ♦-!% 300MVOC MICA 


28480 


0160-3156 


A4C11 


0160-2424 


2 


CAPACITOR-FXO 5700PF -i-lt lOOWVOC MICA 


28480 


0160-2624 


A4C12 


0160-3155 


2 


CAPACITOR-FXO 549PF ♦-!* 300WVOC MICA 


28480 


0160-3155 


A4C13 


0150-0122 


2 


CAPACITOR-FXO 2000PF ♦-20X 500WV0C CER 


28480 


0150-0122 


A4C14 


0140-0172 




CAPACITOR-FXO 3000PF ♦-!* lOOHVDC MICA 


72136 


DM19F302F0100HV1CR 


A4C15 


0160- 3156 




CAPACITOR-FXO 750PF ♦-!* 300MVDC MICA 


28480 


0160-3156 


A4C16 


0160-2424 




CAPACITOR-FXO 5700PF +-1X lOOMVOC MICA 


28480 


0160-2624 


A4C17 


0160- 3155 




CAPACITOR-FXO 549PF +-1X 300HV0C MICA 


28480 


0160-3155 


A4C18 


0150-0122 




CAPACITOR-FXO 2000PF ♦-20X 500HVDC CER 


28480 


0150-0122 


A4C19 


0150-0093 


73 


CAPACITOR-FXO .OIUF ♦80-20X lOOWVOC CER 


26480 


0150-0093 


A4C20 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20X lOOWVOC CER 


28480 


0150-0093 


A4C21 


0150-0093 




CAPACITOR-FXO .OIUF 4^80- 20S lOOWVOC CER 


28480 


0150-0093 


A4CR1 


1901-0040 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A4CR2 


1901- 0040 




DIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A401 


1854-0045 




TRANSISTOR NPN SI TO-18 PO-500MW 


28480 


1854-0045 


A 40 2 


1854-0071 




TRANSISTOR NPN SI PD-300MW FT-200HHZ 


28480 


1854-0071 


A403 


1853- 0020 


10 


TRANSISTOR PNP SI PO*3D0MW FT«150MHZ 


28480 


1853-0020 


A4Q4 


1853-0020 




TRANSISTOR PNP SI P0=300MW FT=150MHZ 


28480 


1853-0020 


A405 


1854-0071 




TRANSISTOR NPN SI P0»300MW FT*200MHZ 


28480 


1854-0071 


A406 


1853-0020 




TRANSISTOR PNP SI P0»300MW FT*150MHZ 


28480 


1853-0020 


A4Q7 


1853-0020 




TRANSISTOR PNP SI P0*300MW FT»150MHZ 


28480 


1853-0020 


A4Q8 


1854-0071 




TRANSISTOR NPN SI PO-300MW FT*200MHZ 


28480 


1854-0071 


A409 


1854-0045 




TRANSISTOR NPN SI TO-18 PD=500MW 


28480 


1854-0045 


A4010 


1854-0071 




TRANSISTOR NPN SI P0=300MW FT«200MHZ 


2848 0 


1854-0071 


A4011 


1853- 0086 




TRANSISTOR PNP SI PD»310MW FT=40MHZ 


28480 


1853-0085 


A4Q12 


1854-0071 




TRANSISTOR NPN SI PO=300HW FT*200MHZ 


28460 


1854-0071 


A4013 


1853-0086 




TRANSISTOR PNP SI P0=310HW FT=40MHZ 


28480 


1853-0086 


A431^ 


1854-0071 




TRANSISTOR NPN SI P0-300MW FT*200MHZ 


28480 


1854-0071 


A4Q15 


1853-0086 




transistor PNP SI PD»310MW FT«40HHZ 


28480 


1853-0086 


A4Q16 


1854-0071 




TRANSISTOR NPN SI PO*300MW FT*200MHZ 


28480 


1854-0071 


A4017 


1853-0086 




TRANSISTOR PNP SI PD*310MW FT=40MHZ 


28480 


1853-0086 


A4318 


1854-0071 




TRANSISTOR NPN SI PD*300MW FT»200MHZ 


28460 


1854-0071 


A4^1 


0698-3157 


8 


RESISTOR 19.6K IX .125W F TC=04-100 


16299 


C4-1/8-T0-I952-F 


A4R2 


0698-3156 


9 


RESISTOR 14-7K IX -125W F TC»0*-100 


16299 


C4-1/8-T0-I672-F 


A4R3 


0757-0429 




RESISTOR 1.82K IX .125W F TC»0*-I00 


24546 


C4-1/8-T0-I821-F 


A4R4 


0757-0280 




RESISTOR IK IX .125W F TC»0+-100 


24546 


C4-1/8-T0-I001-F 


A4R5 


0757-0442 




RESISTOR lOK IX .125W F TC*04-100 


24546 


C4-1/8-T0-I0O2-F 


A4R6 


0757-0394 


11 


RESISTOR 51.1 IX .125W F TC»0*-100 


24546 


C4-I/8-T0-51R1-F 


A4R7 


0 75 7-0289 




RESISTOR 13.3K IX .125W F TC»0*-100 


19701 


MF4C1/8-T0-1332-E 


A^R 8 


0757-0418 


13 


RESISTOR 619 IX .125W F TC«04-100 


24546 


C4-1/8-T0-619R-F 


A4R9 


0757-0199 


10 


R6SISTW 21.5K IX .125W F TC*0*-100 


24546 


C4-1/8-T0-2152-F 


A4R10 


0757-0199 




RESISTOR 21.5K IX .125W F TC»0*-100 


24546 


C4-1/8-T0-2152-F 


AAR 11 


0698-3440 




RESISTOR 196 IX .125W F TC*04-100 


16299 


C4-1/8-T0-196R-F 


A4R12 


0698-3155 




RESISTOR 4.64K IX .125W F TC-0+-100 


16 299 


C4-I/8-T0-6641-F 


A4R13 


0698-3157 




RESISTOR 19. 6K IX .125W F TC=04-100 


16299 


C4-1/8-T0-I962-F 


A4R 14 


0698-3156 




RESISTOR 14.7K IX .125W F TC=0*-100 


16299 


C4-1/8-T0-1672-F 


A4R15 


0757-0429 




RESISTOR 1.82K IX .125W F TC»0>-IO0 


24546 


C4-1/8-T0-I821-F 


A4t^ 16 


0757*0280 




RESISTOR IK IX .125W F TC*0*-100 


24546 


C4-1/8-T0-I001-F 


A4R 17 


0757-0442 




RESISTOR lOK IX .125W F TC»0*-100 


24546 


C6-I/8-T0-I002-F 


A4R18 


0757-0394 




RESISTOR 51.1 IX . 125W F TC*04-100 


24546 


C4-1/8-T0-51R1-F 


A4R 19 


0757-0289 




RESISTOR 13. 3K IX .125W F TC=0*-100 


19701 


MF4C1/8-T0-1332-F 


A4R23 


0757-0418 




RESISTOR 619 IX .125M F TC»0*-100 


24546 


C4-1/8-T0-619R-F 


A4R21 


0757-0199 




RESISTOR 21. 5K IX .125W F TC»04-100 


24546 


C4-1/B-T0-2152-F 


A4R22 


0757-0199 




RESISTOR 21. 5K IX .125W F TC»0<-100 


24546 


C4-I/8-T0-2152-F 


AAR 23 


0698- 3440 




RESISTOR 196 IX .125W F TC»0*-100 


16299 


C4-1/8-T0-I96R-F 


AAR 2A 


0698-3155 




RESISTOR 4.64K IX .125W F TC»0*-100 


16 299 


C4^I/8-T0-664l-F 


AAR 25 


0698-6762 


2 


RESISTOR 26. 7K IX .125W F TC»0-100 


03 888 


PME55S 


A4R25 


0698-6761 


2 


RESISTOR 107K IX .125W F TC*0-100 


03888 


PME55S 


AAR 27 


2100-1761 


2 


RESISTOR-TRHR lOK 5X WW SIOE-ADJ l-TURN 


G8027 


CT-106-4 


AAR 28 


0698-6763 


2 


RESISTOR 4.42K IX .125W F TC»0-100 


03688 


PME55S 


AAR29 


0698-3228 




RESISTOR 49. 9K IX .125W F TC=»0^-100 


03868 


PME55S 


AAR 30 


0698-6764 




RESISTOR 3.92K IX .125W F TC*0-100 


03888 


PME55S 



See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




2100=>1756 


■1 


RESISTOR-TP.MR 200 5 % WW SIOE-ADJ 1-TURN 


GB027 


CT-106-4 


?4R32 


0698-3497 




RESISTOR 6.04K \% -125W F TC=0-«-100 


16299 


C4-1/8-TO-604R-F 


A4R33 


0757-0284 




RESISTOR 150 1* .125W F TC*0f-100 


24546 


C4-1/8-T0-151-F 


^AR34 


0757- 0401 




RESISTOR 100 IX .125W F TC*0+=100 


24546 


C4-1/8=T0=101=F 


A4W 35 


0757-0418 




RESISTOR 619 1 % .125H F TC=0f--100 


24546 


C4-1/8-T0-619R-F 


i4R36 


0698=3497 




RESISTOR 6.04K 1 % .125W F TC=0+=100 


16299 


C4=1/8=T0“604R=F 


44= 37 


0757-0383 


2 


RESISTOR 18.2 1? .125W F TC*0-»-»100 


19701 


MF4C1/8-T0-18R2-F 


4 4R38 


0698-6762 




RESISTOR 26. 7K 1 % .125W F TC=0-100 


03888 


PME55S 


A4R39 


0698-6761 




RESISTOR 107K 1!? .125W F TC=0=100 


03888 


PME55S 


A4R40 


2100-1761 




RESISTOR-TRMR lOK 5 % WW SIDE-ADJ 1-TURN 


GB027 


CT-106-4 


A4R41 


069 8-6763 




RESISTOR 4.42K If ,125W F TC=0-100 


03888 


PM655S 


A4R42 


069 8-3228 




RESISTOR 49. 9K If .125W F TC=0+=100 


03888 


PME55S 


44R43 


0698-6764 




RESISTOR 3.92K If -125W F TC=0-100 


03888 


PHE55S 


4 4R 44 


2100-1756 




RESISTOR-TRMR 200 5f WW SIOE-AOJ 1-TURN 


GB027 


CT-106-4 


A4R45 


0698-3497 




RESISTOR 6.04K If .125W F TC=0+*100 


16299 


C4-1/8-T0-604R-F 


4 4R46 


0757=- 0284 




RESISTOR 150 If .125W F TC=0+=100 


24546 


C4-1/8-T0-151-F 


A4R47 


0757-0401 




RESISTOR 100 If .125H F TC=0f— 100 


24 546 


C4-I/8-T0-101-F 


A4R43 


0757-0418 




RESISTOR 619 If .125W F TC*0+°100 


24546 


C4-I/8-T0-619R-F 


A4R49 


0698-3497 




RESISTOR 6.04K If .125W F TC=0+-100 


16299 


C4-1/8-T0-604R-F 


A4R50 


0757-0383 




RESISTOR 18-2 If .125W F TC=0+-100 


19701 


MF4C1/8“T0-18R2-F 


A4R51 


0757-0401 




RESISTOR 100 1% .125W F TC = 0+-100 


25546 


C4-1/8-TO-101-F 


A4R52 


0757*0449 


7 


RESISTOR 20K If .125W F TC»04-100 


24546 


C4-1/8-TO-2002-F 


A 4 


00312*60004 


1 


ACTIVE FILTER PREAMPLIFIER ASSEMBLY 
(FOR 3128 INSTRUMENT ONLY) 


28480 


00312-60004 


&4 Cl 


0180-0137 




CAPACITOR-FXD; 100UF<-20f lOVDC TA 


56289 


1500107X0010R2 


64 C2 


0170*0066 




CAPACITOR-FXD .027UF <--lOf 200WVDC POLYF 


56289 


292P27392 


A4 C3 


0160=0157 




CAPACITOR-FXD 4700PF f^lOf 200WVDC POLYE 


56289 


292P47292 


A4 C4 


0180*0106 




CAPACITOR-FXD; 60UF+=20f 6V0C TA-SOLIO 


56289 


1500606X000682 


64 C5 


0180*0137 




CAPACITOR-FXD; 100UF+-20f lOVDC TA 


56289 


150D107XOOIOR2 


64 C6 


0170=0066 




CAPACITOR-FXD .027UF l-lOf 20OMV0C POLYE 


56289 


292P27392 


A4 C7 


0160-0157 




CAPACITOR-FXD 4700PF +-10f 200WV0C POLYE 


56289 


292P47292 


A4 C8 


0180*0106 




CAPACITOR-FXD; 60UF+=20f 6VDC TA-SOLID 


56289 


150D606X0006B2 


A4 CRL 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A4 C^2 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A.4 Q1 


1854=0045 




TRANSISTOR NPN SI TO-18 PO»500MW 


28480 


1854-0045 


A4 Q2 


1854=0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A4 03 


1853=0020 




TRANSISTOR PNP SI PD=300HW FT*150MHZ 


28480 


1853-0020 


A4 04 


1853=0020 




TRANSISTOR PNP SI PD=300MW FT=150MHZ 


28480 


1853-0020 


4 4 05 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


64 06 


1853=0020 




TRANSISTOR PNP SI PD=300MW FT=150MHZ 


28460 


1853-0020 


A 4 07 


1853=0020 




TRANSISTOR PNP SI PD=300MW FT=150MHZ 


28480 


1853-0020 


44 08 


1854-0071 




TRANSISTOR NPN SI PD=300MH FT»200MHZ 


28480 


1854-0071 


44 09 


1854=0045 




TRANSISTOR NPN SI TO-18 PD=500MW 


28480 


1854-0045 


A4 010 


1854=0071 




TRANSISTOR NPN SI PO=300MW FT=*200MHZ 


28480 


1854-0071 


44 PI 


0698=3157 




RESISTOR 19. 6K If .125W F TC=0+-100 


16299 


C4-1/8-T0-1962-F 


44 R2 


0698=3156 




RESISTOR 14. 7K If .125W F TC=0+-100 


16299 


C4-1/8-TO-1472-F 


44 P3 


0757- 0429 




RESISTOR 1.82K If .125W F TC=0*-100 


24546 


C4-1/8-T0-1821-F 


A4 R4 


0757-0280 




RESISTOR IK If .125W F TC=04^-100 


24546 


C4-1/8-TO-1001-F 


44 R5 


0757=0442 




RFSISTOR lOK If .125W F TC=0+-100 


24546 


C4-I/8-TO-I0O2-F 


A4 R6 


0757-0394 




RESISTOR 51.1 If .125W F TC=0-^-100 


24546 


C4-1/8-T0-51R1-F 


A4 R7 


0757“ 0289 




RESISTOR 13. 3K If .125W F TC»0+-100 


19701 


MF4C1/8-T0-1332-F 


64 R8 


0757-0418 




RESISTOR 619 If .125W F TC»0+-100 


24546 


C4-1/8-T0-519R-F 


64 P9 


0757-0199 




RESISTOR 21. 5K If .125W F TC=O+-IO0 


24546 


C4-1/8-TO-2152-F 


64 RIO 


0757=0199 




RESISTOR 21. 5K If .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


64 Pll 


0698-3440 




RESISTOR 196 If .125W F TC=04-100 


16299 


C4-1/8-T0-196R-F 


64 R12 


0698=3155 




RESISTOR 4.64K If .125W F TC=0+-100 


16299 


C4-1/8-T0-4641-F 


64 R13 


0698-3157 




RESISTOR 19. 6K If .125W F TCs0+-100 


16299 


C4-1/8-T0-1962-F 


64 R14 


0698-3156 




RESISTOR 14. 7K If .125W F TC=0+-100 


16299 


C4-1/8-TO-1472-F 


A4 R15 


0757=0429 




RESISTOR 1.82K If .125W F TC=0*-100 


24546 


C4-1/8-T0-1821-F 


64 R16 


075 7-0280 




RESISTOR IK If .125W F TC=0<-100 


24546 


C4-1/8-TO-10O1-F 


64 R17 


0757-0442 




RESISTOR lOK If .125W F TC*0+-100 


24546 


C4-1/8-TO-I0O2-F 


64 R18 


0757= 0394 




RESISTOR 51.1 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-51R1-F 


A4 R19 


0757=0289 




RESISTOR 13. 3K If .125W F TC»0+-100 


19701 


MF4CI/8-T0-1332-F 


64 R20 


0757-0418 




RESISTOR 619 If .125H F TC»0*-100 


24546 


C4-1/8-T0-619R-F 


64 R2l 


0757=0199 




RESISTOR 21. 5K If .125W F TC»0+-100 


24546 


C4-I/8-T0-Z152-F 


64 R22 


0757-0199 




RESISTOR 21. 5K If .125W F TC=0+-100 


24546 


C4-1/8-TO-2152-F 


64 R23 


0698- 3440 




RESISTOR 196 If .125W F TC*0+-100 


16299 


C4-1/8-T0-196R-F 


64 R24 


0698=3155 




RESISTOR 4.64K If .125H F TC»0*-100 


16299 


C4-1/8-T0-4641-F 


64 R25 


0757=0447 


2 


RESISTOR 16. 2K If .125H F TC»0+-100 


24546 


C4-1/8-T0-1622-F 



See introduction to this R#*ction for ordering information 



6-8 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 


















Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


P26 


0 757-0447 




RESISTOR 16. 2K 1* .125M F TC=0+-100 


24546 


C4-1/8-TO-1622-F 




00312-60003 




ACTIVE FILTER ASSEMBLY 
SAME AS A3. USE PREFIX A5 


28480 


00312-60003 


46 


00312=60002 




ACTIVE FILTER ASSEMBLY 
SAME AS A2» USE PREFIX A6 


28480 


00312-60002 


A7 


00132-60005 


1 


METER AMPLIFIER ASSEMBLY 


28480 


00132-50005 




0160-2389 


3 


CAPACITOR-FXD 2600PF *-2% 300HV0C MICA 


28480 


0160-2389 


A7C2 


0160-2389 




CAPACITOR-FXD 2600PF *-Z% 300HV0C MICA 


2B480 


0160-2389 




0160-2389 




CAPACITOR-FXD 2600PF ♦-2* 300WVOC MICA 


28460 


0160-2389 




0180-0100 


3 


CAPACITOR-FXD; 4.7UF»-10* 35VDC TA 


56 289 


1500475X903582 


47C5 


0180-0100 




CAPACITOR-FXD; 4.7UFA-10* 35VDC TA 


56289 


150D475X9035B2 




0 160-2263 


2 


CAPACITOR-FXD 18PF <-5t 500WVDC CER 


28480 


0160-2263 




0160-0127 


1 


CAPACITOR-FXO lUF 4-20t 25WVDC CER 


28480 


0160-0127 


A7C3 


0100-0161 


2 


CAPACITOR-FXD; 3.3UF*-20t 35VDC TA 


56289 


1500335X003582 


A7C9 


0180-0161 




CAPACITOR-FXO; 3.3UF4-20S 35VOC TA 


56289 


150D335X0035B2 


A7C10 


0150-0050 


37 


CAPACITOR-FXD lOOOPF ♦80-20* lOOOWVDC 


28480 


0150-0050 




0160-0174 


3 


CAPACITQR-FXO .47UF ♦80-20* 25MVDC CER 


56289 


5C11B7-CML 




0180-0291 




CAPACITOR°FXO; lUF^-lO? 35V0C TA-SDLIO 


56289 


150D105X9035A2 




0180-0100 




CAPACITOR-FXD; 4.7UF^-10* 35VOC TA 


56289 


150D475X9035B2 




0180-1747 




CAPACITOR-FXD; 150UF+-20S 15VDC TA 


56289 


150D157X0015 


ft7C15 


0180-0195 




CAPACITOR-FXD; ,33UF^-20* 35VOC TA 


56289 


150D33AX0035A2 


fi7C16 


0180-0195 




CAPACITOR-FXD; .33UF^-20* 35VDC TA 


56289 


150D334X0035A2 


4 7C17 


0180-1747 




CAPACITOR-FXO; 150UF^-20* 15VOC TA 


56 289 


1500157X0015 


A7CR1 


1901-0040 




OIOOE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


4 7CR2 


1901-0040 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


26480 


1901-0040 


47LI 
A7L2 
47L 3 


9100-1431 

9100-1451 

9100-1451 


3 




26460 

28480 

28480 


9100-1451 

9100-1451 

9100-1^51 


A7l4 


9140-0138 


3 


COIL-FXD MOLOFO RF CHOKE 180UH 5% 


24226 


15/183 


A7L5 


9140-0138 




COIL-FXO MOLDED RF CHOKE 180UH 5% 


24226 


15/183 


4 7L6 


9140-0114 


1 


COIL-FXD MOLDED RF CHOKE lOUH 10* 


24226 


15/102 


&701 


1854-0215 


2 


TRANSISTOR NPN SI PO»350MH FT=300MHZ 


04713 


SPS 3611 


tl')2 


1853-0015 




TRANSISTOR PNP SI P0*200MW FT=500MHZ 


28400 


1853-0015 


A7!03 


1854-0092 




TRANSISTOR NPN SI PD»200MH FT=600MHZ 


26480 


1854-0092 


M'- 2 


0757-0277 




RESISTOR 49.9 1* -125W F TC=0+-100 


24546 


C4-1/8-TO-4992-F 


A7R 3 


0698-3156 




RESISTOR 14. 7K 1% .125M F TC=0+=100 


16299 


C4-1/8-T0-1472-F 


A73A 


0757-0279 




RESISTOR 3.16K 1* .125M F TC=0+-100 


24546 


C4-1/8-TO-3161-F 


A73 5 


0698-3444 




RESISTOR 316 1* .125VI F TC»0^-100 


16299 


C4-1/8-T0-316R-F 


M'ib 


0757-0279 


HI 


RESISTOR 3.16K I* .125W F TC*0>-100 


24546 


C4-1/8-T0-3161-F 


\7R7 


0698-3432 




RESISTOR 26.1 It .125W F TC*0^100 


03 888 


PME55-1/8-T0-26R1-F 


A7« R 


0757-0274 




RESISTOR 1.21K It .125W F TC=04-100 


24546 


C4-1/8-T0-1213-F 


47^9 


0698-3136 




RESISTOR 17. 8K It .125W F TC=0*-IOO 


16299 


C4-1/8-T0-1782-F 


47-^ 10 


0698-0083 




RESISTOR 1.96K 1* .125M F TC=OA-lOO 


16299 


C4-1/8-T0-1961-F 


47 <11 


0757-0439 




RESISTOR 6.81K It .125M F TC»04-100 


24546 


C4-1/8-T0-6811-F 


A7< 12 


0757-0442 




RESISTOR lOK It .125W F TC*0*=100 


24546 


C4-1/8-T0-10O2-F 


A7S 13 


0757- 0439 




RESISTOR 6.81K It .125W F TC«0«-100 


24546 


C4-*l/8-T0-6811-F 


47S 14 


0698-3444 




RESISTOR 316 It .125W F TC=0>-100 


16299 


C4-1/8-TO-316R-F 


475 15 


0757-0873 


1 


RESISTOR 1.62K It .5W F TC*0<— 100 


19701 


MF7C1/2-T0-1A2A-F 


A7W 16 


0698-3447 


2 


RESISTOR 422 It .125M F TC»0+-100 


16299 


C4-1/8-TO-422R-F 


475 17 


0698=3444 




RESISTOR 316 It .I25W F TC»04-100 


16299 


C4-1/8-T0-316R-F 


A75 18 


0698-3440 




RESISTOR 196 It .125W F TC«0-«-»100 


16299 


C4-1/8-T0-196R-F 


475 19 


0757-0280 




RESISTOR IK It .125W F TC’0+-100 


24546 


C4-1/B-TO-1001-F 


4 75 20 


069 8-3152 




RESISTOR 3.48K It .125W F TC=0*-100 


16 299 


C4-1/8-T0-3481-F 


475 21 


0698-3440 




RESISTOR 196 It .125W F TC’0^-100 


16299 


C4-1/8-T0-196R-F 


47R22 


0757=0200 


1 


RESISTOR 5.62K It .125M F TC=04--100 


24546 


C4-1/8-T0-5621-F 


475 23 


0757-0401 




RESISTOR 100 It .125W F TC»0+-100 


24546 


C4-1/8-T0-101-F 


48 


00312=66527 


1 


AUTOMATIC FREQUENCY CONTROL ASSEMBLY 
(FOR 3120 INSTRUMENT ONLY I 


20480 


00312-56527 



See introduction to this section for ordering information 
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Qty 
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ftps. 1 


069 8-4417 


1 


RESISTOR 174 1 % .125H F TC=04-100 


16299 


C4“l/8=T0-174R=F 


2 


0757-0123 


3 


RESISTOR 34. 8K 1 % .125W F TC=0+=100 


24546 


C5-l/4»T0-3482=F 


A6 




00312“60006 


1 


AUTOMATIC FREQUENCY CONTROL ASSEMBLY 
(FOR 312B INSTRUMENT ONLY) 


28480 


00312=60006 


A8 


Cl 


0180-0291 




CAPACITQR-FXD; 1UF+-10% 35VDC TA-SOLIO 


56289 


150D105X9035A2 


A8 


C2 


0180-0063 


2 


CAPACITOR-FXD; 500UF+75-10* 3VDC AL 


56289 


30D507S003DF2 


A8 


C3 


0180-0106 




CAPACITOR-FXDS 60UF4-=20% 6VDC TA-SOLIO 


56289 


1500606X0006B2 


A8 


C4 


0160-2146 


2 


CAPACITOP-FXD .02UF +80=20* lOOWVDC CER 


28480 


0160-2146 


A8 


C5 


0170-0040 


1 


CAPACITOR-FXD .047UF +-10* 200WVDC POLYE 


56289 


292P47392 


48 


C6 


0160=2204 


7 


CAPACITnR“FXD lOOPF +-5% 300HVDC MICA 


28480 


0160-22 04 


A3 


C7 


0160-2204 




CAPACITOR°FXO lOOPF +-5* 300HVDC MICA 


28480 


0160-2204 


A8 


CB 


0180-0106 




CAPACITOR-FXD; 60UF+=20* 6V0C TA-SOLID 


56289 


1500606 X0006B2 


A8 


C9 


0180=0063 




CAPACITOR-FXD; 500UF+75-10* 3V0C AL 


56289 


30D5073003DF2 


A8 


CIO 


0180=0291 




CAPACITQR-FXD; IUF+-10* 35VDC TA-SGLID 


56289 


150D105X9035A2 


A8 


cu 


0180-0116 


20 


CAPACITOR-FXO; 6.8UF+-10* 35V0C TA 


56 289 


1500685X903582 


A8 


C12 


0130=0106 




CAPACITOR-FXO; 60UF+-20* 6VDC TA-SOLID 


56289 


1500606X0006B2 


AR 


C13 


0160=2197 


2 


CAPACITOR-FXD lOPF +-5* 3O0WV0C MICA 


28480 


0160-2197 


A8 


C14 


0160-2197 




CAPACITQR=FX0 lOPF +-5* 3O0WVDC MICA 


28480 


0160-2197 


A8 


CIS 


0160=2204 




CAPACITOR-FXD lOOPF +-5* 300WVOC MICA 


28480 


0160-2204 


A8 


C16 


0160=2204 




CAPACITOR-FXO lOOPF +-5* 300WV0C MICA 


28480 


0160-2204 


A8 


C17 


0180=0116 




CAPACITOP-FXD; 6.8UF+-10* 35VDC TA 


56289 


150D685X9035P2 


A6 


C18 


0180=0116 




CAPACITOR-FXD; 6.8UF+-10* 35VDC TA 


56289 


1500685X903582 


A8 


C19 


0160=2146 




CAPACITOR-FXD .02UP +00-20* lOOWVOC CER 


28480 


0160-2146 


A8 


CR 1 


1901=0025 




OIODE-GEN PRP lOOV 200NA D3-7 


28480 


1901-0025 


A8 


CR2 


1901-0025 




OIODE-GEN PRP lOOV 200NA D3-7 


28480 


1901-0025 


A8 


CO 3 


1901-0025 




OIODE-GEN PPP lOOV 200NA DO-7 


28480 


1901-0025 


A8 


CR4 


1901=0025 




OIOOE-GFN PRP lOOV 200NA DO-7 


28480 


1901-0025 


A8 


CR5 


1912-0009 


1 


DIOOE-TNL 1N3712 IP=.9MA TF=5MA 


03508 


1M3712 


S8 


CR6 


1910-0016 


6 


OIQOE-GE 60V 60NA lUS 00-7 


28480 


1910-0016 


A8 


CR7 


1901-0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A3 


COB 


1901-0025 




DIODE-GEN PPP lOOV 200NA 00-7 


28480 


1901-0025 


A3 


C09 


1901=0025 




OIODE-GEN PPP lOOV 200NA DO-7 


28480 


1901-0025 


A8 


CRIO 


1901-0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CO 11 


1901=0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CR13 


1910=0016 




DI0DE-G6 60V 60NA lUS 00-7 


28480 


1910-0016 


A8 


C»14 


1901-0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


48 


CO 15 


1901-0025 




DIOOE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CO. 16 


1901-0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CR17 


1901-0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


C018 


1901-0025 




OTOOE-GEN PRP lOOV 200NA 00-7 


26480 


1901-0025 


AR 


CR19 


1901-0033 


2 


OIODE-GEN PRP 180V 200NA 00-7 


28480 


1901-0033 


A8 


CO 20 


1901=0033 




DIOOe-GEN PRP 180V 200NA 00-7 


28480 


1901-0033 


A8 


C021 


1901=0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


AR 


CO 22 


1901-0025 




OIOOE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


48 


C023 


1901-0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CO 24 


1901-0025 




OIOOE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A3 


C025 


1902-0064 


1 


DIOOE-ZNR 7.5V 5* 00-7 P0*=.4W TC» + .05* 


04713 


SZ 10939-146 


A8 


CO 26 


1901=0025 




DIOOE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CO 27 


1901=0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A8 


CO 28 


1901=0025 




DIODE-GEN PRP lOOV 200NA DO-7 


28480 


1901-0025 


A8 


CR29 


1901-0025 




DIQDE-GEN PRP lOOV 200NA DO-7 


28480 


1901-0025 


A8 


CO 30 


1901-0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A 8 


LI 


9140=0137 


7 


COIL-FXD MOLDED RE CHOKE IMH 5* 


24226 


19/104 


A8 


L2 


9140=0137 




COTL-FXD MOLDED RF CHOKE IMH 5* 


24226 


19/104 


AR 


01 


1854-0071 




TRANSISTOR NPN SI P0=300MM FT=200MHZ 


28480 


1854-0071 


A8 


Q2 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28400 


1854-0071 


A8 


03 


1 854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A0 


04 


1854=0071 




TRANSISTOR NPN SI PD=300MM FT=200MHZ 


28480 


1854-0071 


AR 


05 


1854-0071 




TRANSISTOR NPN SI PD-300MH FT=200MHZ 


28480 


1854-0071 


A8 


06 


1854=0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A8 


07 


1854-0071 




TRANSISTOR NPN SI PD=300HH FT=200HHZ 


28480 


1854-0071 


A8 


08 


1854=0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A8 


09 


1854-0071 




TRANSISTOR NPN SI P0=300HW FT=200MHZ 


28480 


1854-0071 


A8 


010 


1854=0071 




TRANSISTOR NPN SI PD=300MM FT=200MHZ 


28480 


1854-0071 


A8 


oil 


1854=0071 




TRANSISTOR NPN SI PD=300MH FT=200MHZ 


28480 


1854-0071 


A8 


012 


1854-0071 




TRANSISTOR NPN SI PD=300MM FT=200MHZ 


28480 


1854-0071 


A8 


R1 


0757- 0442 




•RESISTOR lOK 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


48 


R2 


0757-0438 


14 


RESISTOR 5.11K 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-5111-F 


A8 


P3 


0698-4383 




RESISTOR 53.6 1* . 125W F TC=0+-100 


16299 


C4-1/B-T0-53R6-F 


48 


R.4 


0698=3155 




RESISTOR 4.64K 1* .125H F TC=0+-100 


16299 


C4-1/8-T0-4641-F 


A8 


R5 


0698=3444 




RESISTOR 316 1* .125H F TC*0+-100 


16299 


C4-1/8-T0-316R-F 



See introduction to this section for ordering information 
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Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AS R6 


0757- 0418 




RESISTOR 619 1* .125W F TC»0>-100 


24546 


C4-1/8-T0-619R-F 


A3 R7 


0698- 3450 


5 


RESISTOR 42, 2K It .125M F TC=0+-100 


16299 


C4-1/8-T0-4222-F 


AS R8 


0757-0440 


10 


RESISTOR 7.5K It .125W F TC*0«-100 


24546 


C4-1/8-T0-7501-F 


A3 R9 


0757-0440 




RESISTOR 7.5K It .125W F TC*0*-100 


24546 


C4-1/8-TO-7501-F 


A8 RIO 


0698-0084 


4 


RESISTOR 2.15K It .125W F TC=0*-100 


16299 


C4-1/8-T0-2151-F 


AS Rll 


0690-0084 




RESISTOR 2.15K It .125M F TC=0^-100 


16299 


C4-1/8-T0-2151-F 


AS R12 


0757- 0473 


1 


RESISTOR 221K It .125M F TC»0*-100 


24546 


C4-1/8-T0-2213-F 


AR R13 


0757-0442 




RESISTOR lOK It *125W F TC*0*-I00 


24546 


C4-1/8-TO-1002-F 


AS R14 


0698-3439 


4 


RESISTOR 178 It .125W F TC=0*-100 


16299 


C4-1/8-T0-1T8R-F 


AS R15 


0757-0458 


2 


RESISTOR 51. IK It .125W F TC=0*-100 


24546 


C4-1/8-T0-5112-F 


AS R16 


0757- 0442 




RESISTOR lOK It .125W F TC»0«-100 


24546 


C4-1/8-TO-1002-F 


AS R17 


0757-0442 




RESISTOR lOK It .125W F TC»0+-100 


24546 


C4-1/8-TO-1002-F 


AS R10 


0757-0440 




RESISTOR 7.5K It .125W F TC»0+-100 


24546 


C4-1/8-T0-7501-F 


A8 P19 


0757-0440 




RESISTOR 7.5K It .125W F TC«0+-100 


24546 


C4-1/8-T0-7501-F 


AS R20 


0698- 3450 




RESISTOR 42. 2K It .125M F TC*O+-IO0 


16299 


C4-1/8-T0-4222-F 


AB R2l 


0757- 0418 




RESISTOR 619 It .125W F TC*0^-100 


24546 


C4-1/B-T0-619R-F 


AS R22 


0698-3444 




RESISTOR 316 It .125W F TC*04— 100 


16299 


C4-1/8-T0-316R-F 


AS R23 


0757-0438 




RESISTOR 5.11K It .125M F TC»0+-100 


24546 


C4-1/8-T0-5111-F 


AS R2<V 


0698=4383 




RESISTOR 53.6 It .125W F TC»0^-100 


16299 


C4-1/8-T0-53R6-F 


AS P25 


0698-3155 




RESISTOR 4.64K It .125H F TC»0*-100 


16299 


C4-1/8-T0-4641-F 


AP K26 


0757-0442 




RESISTOR lOK It .125W F TC=0^-100 


24546 


C4-1/8-TO-1002-F 


AS R27 


0757- 0199 




RESISTOR 21. 5K It .125W F TC=0*-100 


24546 


C4-1/8-T0-2152-F 


AS R2S 


0757=0442 




RESISTOR lOK It .125W F TC=0*-100 


24546 


C4-1/8-TO-10O2-F 


AB R29 


0698-3457 


5 


RESISTOR 316K It .125M F TC-0«-100 


03888 


PME55S 


AS P30 


0698-3457 




RESISTOR 316K It .125W F TC»04—100 


03888 


PME55S 


AS P31 


0698-3452 


2 


RESISTOR 147K It .125W F TC-0+-100 


16299 


C4-1/8-T0-1473-F 


AS R32 


0698-3452 




RESISTOR 147K It .125W F TC»0+-100 


16299 


C4-1/8-T0-1473-F 


AS R33 


0757-0442 




RESISTOR lOK It .125W F TC*0+-100 


24546 


C4-1/8-T0-1002-F 


AS R34 


0757- 0442 




RESISTOR lOK It .125H F TC*0+-100 


24546 


C4-1/8-TO-1002-F 


AB R35 


0698- 3457 




RESISTOR 316K It .125W F TC=04--100 


03888 


PME55S 


AB R36 


0698- 3457 




RESISTOR 316K It .125H F TC=0*-100 


03888 


PME55S 


AS P37 


0698=3152 




RESISTOR 3.48K It .125H F TC*0+-100 


16299 


C4-1/8-T0-3481-F 


AS R3S 


0698-3152 




RESISTOR 3.48K It .125W F TC*04-100 


16299 


C4-1/8-TO-3481-F 


AS R39 


0757= 0458 




RESISTOR 51. IK It .125M F TC=0^-100 


24546 


C4-1/8-TO-5U2-F 


AS RAO 


0698-3160 


2 


RESISTOR 31. 6K It .125W F TC=0+-100 


16299 


C4-1/8-T0-3162-F 


AB R41 


0757-0123 




RESISTOR 34. 8K It .125W F TC=0+-100 


24546 


C5-1/4-T0-3482-F 


AS R42 


0757-0465 


3 


RESISTOR lOOK It .125H F TC»0+-100 


24546 


C4-1/8-T0-1003-F 


AS R43 


0757- 0476 


I 


RESISTOR 301K It .125W F TC=0*-100 


24546 


C4-1/8-TO-3013-F 


AS R44 


0757-0440 




RESISTOR 7.5K It .125W F TC*0+-100 


24546 


C4-1/8- T0-7501-F 


A9 


00312=60008 


1 


THIRD MIXER/ DIVIDERS ASSEMBLY 


28480 


00312-60008 


A9C1 


0150-0096 


10 


CAPACITOR-FXD .05UF ♦80-20t lOOWVDC CER 


28480 


0150-0095 


A9C2 


0180-1743 


2 


CAPACITOR-FXD; .1UF>-I0t 35VOC TA-SOLID 


56289 


150D1 04X9035 A2 


A9C3 


0140-0191 


6 


CAPACITDR-FXD 55PF +-5t 300HV0C MICA 


72136 


DM15E560J0300WV1CR 


A9C4 


0180-1743 




CAPACITOR-FXD; .1UF*-I0t 35V0C TA-SOLID 


56289 


150D104X9035A2 


A9C5 


0160-2198 


2 


CAPACITOR-FXD 20PF 4^-5t 300HVDC MICA 


28480 


0160-2198 


A9C6 


0180-0197 




CAPACITOR-FXD; 2.2UF+-10t 20VDC TA 


56289 


1500225X9020A2 


A907 


0160-0356 


6 


CAPACITOR-FXD 18PF ♦-St 300MVDC MICA 


28480 


0160-0356 


A9CS 


0160-0356 




CAPACITOR-FXO 18PF 4—5t 300MVDC MICA 


26480 


0160- 0356 


69C9 


0160-2198 




CAPACITOR-FXD 20PF +-5t 300WVOC MICA 


28480 


0160-2198 


A9C10 


0160-0356 




CAPACITOR-FXO 18PF ♦-St 300MVOC MICA 


28480 


0160-0356 


A9C11 


0160-0356 




CAPACITOR-FXD 18PF ♦-5t 300WVDC MICA 


28480 


0160-0356 


A9C12 


0180-0116 




CAPACITOR-FXD; 6.8UF^-I0t 35VOC TA 


56289 


1500685X9035B2 


A9C13 


0160-0186 


1 


CAPACITOR-FXO 10.7PF ♦-.SPF 3O0WV0C MICA 


28480 


0160-01 86 


A9C14 


0160-0356 




CAPACITOR-FXO 18PF ♦-St 3O0WVOC MICA 


28480 


0160-0356 


A9C15 


0160-0356 




CAPACITOR-FXO 18PF ♦-St 300WVOC MICA 


28480 


0160-0356 


A9C16 


0180-0116 




CAPACITOR-FXO; 6.8UF^-10t 35VDC TA 


56289 


1500685X903582 


A9C17 


0150-0096 




CAPACITOR-FXO .05UF ♦80-20t lOOWVOC CER 


28480 


0150-0096 


A9C18, C19 


0150-0096 




CAPACITOR-FXO .05UF ♦80-20t lOOWVOC CER 


28480 


0150-0096 


A9C30 


0160-0127 




CAPACITOR-FXD CER 1.0UF+-20% 25VDCW 


56289 


5C13CS-CML 


A9C31 


0160-0128 




CAPACITOR-FXD CER 2.2UFd-20% 25VDCW 


56289 


5C152C2S-CML 


A9C32 


0160-0127 




CAPACITOR-FXD CER 1.0UF+-20% 25VDCW 


56289 


5C13CS-CML 


A9CR1-CR3 


1901-0040 




DIODE-SWITCHING BOV 50NA 2NS 00-35 


28480 


1901-0040 


A9CR4 


190 1-0040 




DIODE-SWITCHING BOV 50NA 2NS 00-35 


28480 


1901-0040 


Ages'; 


1901-0040 




OIOOE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A9CR6 


1901=0040 




DTOOE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A9CR7 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A9CR8 


19C1-0040 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A9CR9 


1901=0040 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901- 0040 


A9CP10 


1901-OC40 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A9CPII 


1901-0040 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


AQCR12 


1901-0040 




OIOOE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A9CR13 


1901-0040 




OIOOE-SWITCHING BOV 50NA 2NS DO-35 


26480 


1901-0040 


A9CR14 


1901= 0040 




OIOOE-SWITCHING BOV 50NA 2NS 00-35 


28480 


1901-0040 


A9CR15 


1901-0C40 




DIODE-SWITCHING BOV 50NA 2NS 00-35 


28480 


1901-0040 



See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


^9CP1^. 


1901-0040 




OIODE-SHITCHING 30V 50NA 2NS 00=35 


28480 


1901-0040 


t 9CP L7 


1901-0040 




DIODE-SHITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


&9CR18 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS 00=35 


28480 


1901-0040 


A 9C»19 


1901=0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A9L.I 


9140-0137 




COTL-FXD MOLDED RF CHOKE IHH 5% 


24226 


19/104 


A9L2 


9140-0137 




COIL-FXD MOLDED RF CHOKE IMH 5^ 


24226 


19/104 


A9Q1 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PO=360MW 


28480 


1854- 0005 


AQ3 2 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD=360HW 


28480 


1854-0005 


A903 


1853-0034 


4 


TRANSISTOR PNP SI TO-18 PD=360MH 


28480 


1853-0034 


A9Q^ 


1853-0034 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 


AQ05 


1853-0034 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-OC34 


A906 


1853-0034 




TRANSISTOR PNP SI TO-18 PO*360MW 


28480 


1853-0034 


A 9Q7 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD*360MW 


28480 


1854-0005 


A9Q10 


1854-0215 




TRANSISTOR NPN Si 


04713 


SPS 3611 


A9R1 


C757-0317 


5 


RESISTOR 1.33K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-1331-F 


A 99 2 


069 8=3442 


1 


RESISTOR 237 1* .125W F TC=0+-100 


16299 


C4-1/8-T0-237R-F 


A9R3 


069 8-3155 




RESISTOR 4.64K 1% .125W F TC=0+=100 


16299 


C4-1/8-T0-4641-F 


A9R4 


0757-0416 


29 


RESISTOR 511 1* .125H F TC*0+=100 


24546 


C4-1/8-T0-511R-F 


A9R5 


0757-0279 




RESISTOR 3.16K 1% .125H F TC=0+=100 


24546 


C4-1/8-TO-3161-F 


A9R6 


0757-0290 


5 


RESISTOR 6,19K Ug .125W F TC=0^-=100 


19701 


MF4C1/8-T0-6191-F 


49R7 


0757-0401 




RESISTOR 100 IX .125W F TC=0f--100 


24546 


C4-1/8-T0-101-F 


A9R8 


0757-0317 




RESISTOR 1.33K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-1331-F 


A9R9 


0757-0419 


6 


RESISTOR 681 1!? .125W F TC=0f-100 


24546 


C4-1/8-T0-681R-F 


A9R10 


0698-3157 




RESISTOR 19. 6K 1% .125W F TC=0-i-=100 


16299 


C4-1/8-T0-1962-F 


A9R11 


0698-3157 




RESISTOR 19. 6K IS .125W F TC=04-=100 


16299 


C4-1/8-T0-1962-F 


&9R 12 


0698-3435 


1 


RESISTOR 38.3 IS .125W F TC=0+-100 


16299 


C4-1/8-T0-38R3-F 


A9R13 


0757-0317 




RESISTOR 1.33K IS .125H F TC=0<-=IOO 


24546 


C4-1/8-T0-1331-F 


A9R14 


0757-0419 




RESISTOR 681 IS .125W F TC=0+=100 


24546 


C4-1/8-T0-681R-F 


A9R15 


0757-0290 




RESISTOR 6.19K IS .125H F TC=0+=100 


19701 


HF4C1/8-T0-6191-F 


A9R16 


0698-3154 




RESISTOR 4.22K IS .125W F TC=0+=100 


16 299 


C4-I/8-T0-4221-F 


A9R17 


0757-0422 


8 


RESISTOR 909 IS .125W F TC=0*-100 


24546 


C4-1/8-T0-909R-F 


A9R18 


0698-3449 




RESISTOR 28. 7K IS .125W F TC=0-h=100 


16299 


C4-1/8-T0-2872-F 


A9R19 


0698- 3449 




RESISTOR 28. 7K IS .125H F TC=0^100 


16 299 


C4-1/8-T0-2872-F 


A9R20 


0757-0394 




RESISTOR 51.1 IS .125W F TC=0+-100 


24546 


C4-1/8-T0-51RI-F 


A9R21 


0757=0422 




RESISTOR 909 IS .125W F TC=0^•=100 


24546 


C4-1/8-T0-909R-F 


A9R22 


0698-3154 




RESISTOR 4.22K IS .125W F TC=0+=100 


16299 


C4-1/8-T0-4221-F 


A9P23 


0757-0401 




RESISTOR 100 IS -125W F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A9R2^ 


0757-0416 




RFSISTOR 511 IS .125W F TC=0*-100 


24546 


C4-1/8-T0-511R-F 


A9R25 


0757-0418 




RESISTOR 619 IS .125H F TC=0<-=100 


24546 


C4-1/8-T0-519R-F 


A9R26 


0757=0416 




RESISTOR 511 IS .125W F TC=0>=100 


24546 


C4-1/8-T0-511R-F 


A9R27 


0757-0418 




RESISTOR 619 IS .125W F TC=0<--100 


24546 


C4-1/8-T0-619R-F 


A9R28 


2100-3119 


2 


RESISTOR-TRMR 200 lOS C SIDE-ADJ 17-TURN 


32997 


3006Y-1-201 


A9R29 


0757-0279 




RESISTOR 3.16K IS .125H F TC»04--100 


24545 


C4-1/8-T0-3161-F 


A9R35 


0698-3154 




RESISTOR 4.22K IS .125W F TC=04-100 


16299 


C4-1/8-T0-4221-F 


A9R31 


0757=0422 




RESISTOR 909 IS .125W F TC»0^-100 


24546 


C4-1/8-T0-909R-F 


A9R32 


0698-3449 




RESISTOR 28. 7K IS .125W F TC=04-=100 


16299 


C4-1/8-T0-2B72-F 


A9R33 


0698-3449 




RESISTOR 28-7K IS .125M F TC=04-=100 


16 299 


C4-1/3-T0-2872-F 


A9R34 


0757-0394 




RESISTOR 51.1 IS .125W F TC*0^-100 


24546 


C4-I/8-T0-51R1-F 


A9R35 


0757-0422 




RESISTOR 909 IS .125H F TC=0*-100 


24546 


C4-1/8-T0-909R-F 


A9P36 


0698-3154 




RESISTOR 4.22K IS .125H F TC*04-100 


16299 


C4-I/8-T0-4221-F 


A9R37 


0757-0401 




RESISTOR 100 IS .125W F TC»0«-100 


24546 


C4-1/8-T0-10I-F 


A9P38 


0757-0416 




RESISTOR 511 IS .125W F TC=04-100 


24546 


C4-1/8-T0-511R-F 


A9R39 


0757-0418 




RESISTOR 619 IS .125W F TC=0*-100 


24546 


C4-1/8-T0-619R-F 


A9R40 


0757-0416 




RESISTOR 511 IS .125W F TC»0*-100 


24546 


C4“l/a-T0-511R-F 


A9R41 


0757-0418 




RESISTOR 619 IS .125W F TC*0+-100 


24546 


C4-1/8-T0-619R-F 


A9R42 


2100-3119 




RESISTOR-TRMR 200 lOS C SIDE-ADJ 17-TURN 


32997 


3006Y-I-201 


A9R43, R44 


0698-3438 


8 


RESISTOR 147 1% ,125W F TC = 0+-1 00 


1 6299 


C4-1/8-T0-147R-F 


ASR50 


0757-0291 




RESISTOR: FXD 24.9 1% .125W TC=Q+-100 


19701 


M F4C1/8-T0-2492-F 


A9R51 


0757-0280 




RESISTOR: FXD IK 1% .1 25W TC=0+- 1 00 


24546 


C4-1/8-T0-1001-F 


A9R52 


06984380 




RESISTOR: FXD 45.3 1% .125W TC = 0+-100 


16299' 


C4-1/8-T0-45R3-F 


A9R53 


0757- 0283 




RESISTOR: FXD 2K 1% .125W TC=0+-100 


24546 


C4-1/8-T0-2001-F 


A9R54 


0757-0401 




RESISTOR: FXD 100 1% .125W TC = 0+-100 


24546 


C4-1/8-T0-101-F 


A9R55 


0698-3441 




RESISTOR: FXD 215 1% .125W TC = 0+-100 


16299 


C4-1/8-TO-215R-F 


A9TUT2 


9100-1784 


2 


TRANSFORMER 


28480 


9100-1784 


A9T3 


9100-3492 


1 


TRANSFORMER 


28480 


9100-3492 


AlO 


00312=60009 


1 


AUDIO AMPLIFTER/SSa OSCILLATOR ASSEMBLY 


28480 


00312-60009 


AlOCl 


0180-0197 




CAPACITOR-FXO; 2.2UF+-10S 20VDC TA 


56289 


150D225X9029A2 


A10C2 


0180-0197 




CAPACITOR-FXO; 2.2UF+-10S 20VDC TA 


56289 


1500225X902 OA2 


A10C3 


0180=0197 




CAPACITOR-FXDS 2.2UF+-10S 20VDC TA 


56289 


1500225 X9020A2 


A10C4 


0160-2200 


2 


CAPACITOR-FXD 43PF +-5S 300WVOC MICA 


28480 


0160-2200 


A10C5 


0160-2200 




CAPACITOR«FXD 43PF <-5S 300WV0C MICA 


28480 


0160-22 00 



See introduction to this section for ordering information 
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Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


410C6 


0160-2206 




CAPACITOR-FXO 160PF ♦-S* 300WVDC MICA 


28480 


0160-2206 


A10C7 


0160-2206 




CAPACITOR-FXD 160PF 4-5* 300WVDC MICA 


284R0 


0160-22 06 


A10C8 


0180-0197 




CAPACITQR-FXO; 2.2UF4--10* 20VDC TA 


56289 


150D225X902 0A2 


A 1X9 


0180-0197 




CAPACITOR“FXD; 2-2UF4-10* 20VDC TA 


56289 


150D225X9020A2 


AIICIO 


0180-0197 




CAP4CITOR-FXD; 2.2UF+-10* 20VDC TA 


56289 


150D225X9020A2 


AlQCll 


0180-0197 




CAPACITOR-FXD; 2.2UF4-10* 20VOC TA 


56289 


1500225X902 0A2 


Ai--;ci2 


0180-0197 




CAPACITOR=FXD; 2.2UF+-10* 20VDC TA 


56289 


150D225X9020A2 


Ali.ClS 


0160-2193 




CAPACTTOR-FXD •12UF 4-5* 200WVOC POLYE 


28480 


0160-2193 


A10C14 


0170-0019 




CAPACITOR^FXD •lUF 4—5* 200WVDC POLYE 


56289 


292P10452 


A10C15 


0180-0159 




CAPACITOR-FXD; 220UF4-20* lOVDC TA 


56289 


1500227X001 0S2 


A10C16 


0180-0159 




CAPACITOR-FXD; 220UF4-20* lOVOC TA 


56289 


1500227X001 0S2 


AinciT 


0180-0098 




CAPACITOR-FXO; 100UF4-20* 20V0C TA 


56 289 


150D107X0020S2 


Ancis 


0180-0197 




CAPACITOR-FXO; 2.2UF4-10* 20VOC TA 


56289 


1500225X9020A2 


AlOLl 


9100-1744- 




COIL-FXD MOLDED RF CHOKE 1.81MH 2* 


06560 


10120-9G 


A10L2 


9100-1765 




CQIL-FXO MOLDED RF CHOKE 4.95MH 2* 


06560 


10125-4G 


&10L3 


9100-1764 




COIL-FXD MOLDED RF CHOKE 4.37MH 2* 


06560 


10125-5G 


Al'^L'f 


9140-0137 




COIL-FXD MOLDED RF CHOKE IMH 5* 


24226 


19/104 


AlOQl 


1854-0071 




TRANSISTOR NPN SI PD=300MH FT=200MHZ 


28480 


1854-0071 


A10Q2 


1854=0071 




TRANSISTOR NPN SI P0=3O0MW FT=200MHZ 


28480 


1854-0071 


A1003 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0=360MW 


28480 


1854-0005 


AlOOA- 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0*360MW 


28480 


185<^-0005 


A10Q5 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD=360MW 


28480 


1854-0005 


A10Q6 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0=360MW 


28480 


1654-0005 


A1007 


1854=0005 




TRANSISTOR NPN 2N708 SI TO-18 PD=360MW 


28480 


1854- 0005 


A10Q8 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD»360M« 


28480 


1854-0005 


A10Q9 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD*360MH 


28460 


1854-0005 


AlOQlO 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD*360MH 


28480 


1854-0005 


Al‘>011 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD=360MW 


28480 


1854-0005 


AlORl 


0757=0279 




RESISTOR 3.16K 1* .125W F TC*0+-100 


24546 


C4-1/8-TO-3161-F 


A10R2 


0757-0401 




RESISTOR 100 1* .125W F TC=04-100 


24546 


C4-1/8-T0-I01-F 


A10R3 


0757-0401 




RESISTOR 100 1* .125H F TC*04-100 


24546 


C4-1/8-T0-101-F 


UOR^ 


0698-0083 




RESISTOR 1.96K 1* .125W F TC=04-100 


16299 


C4-1/8-T0-1961-F 


A10R5 


0757-0279 




RFSISTOR 3.16K I* .125H F TC=04-100 


24546 


C4-1/8-T0-3161-F 


A1DR6 


0757«0401 




RESISTOR 100 1* .125M F TC*04-100 


24546 


C4-1/8-TO-101-F 


A10P.7 


0698-3150 




RESISTOR 2.37K 1* -IZSH F TC«04-100 


16299 


C4-1/8-TO-2371-F 


A10R8 


0757-0442 




RESISTOR lOK 1* .125W F TC»04-100 


24546 


C4-1/8-T0-I0O2-F 


A10R9 


0698-3157 




RESISTOR 19. 6K 1* .125H F TC=0+-100 


16299 


C4-1/8-T0-I962-F 


AIORID 


0757-0279 




RESISTOR 3.16K 1* .125W F TC»04-100 


24546 


C4-1/8-T0-3161-F 


AlORll 


0698-0082 


3 


RESISTOR 464 1* .125W F TC»04-100 


16299 


C4-1/8-T0-4640-F 


A 10R12 


0757-0279 




RESISTOR 3.16K 1* .125H F TC*0+-100 


24546 


C4-1/8-T0-3161-F 


A 10R13 


0698-3157 




RESISTOR 19. 6K 1* .125W F TC=04-100 


16299 


C4-1/8-T0-I962-F 


A10R14 


0757-0442 




RESISTOR lOK 1* .125W F TC»04-100 


24546 


C4-1/8-TO-I0O2-F 


A10R15 


0698=3443 


4 


RESISTOR 287 1* .125W F TC*04-100 


16299 


C4-1/8-T0-287R-F 


A 10R16 


0698=3443 




RESISTOR 287 1* .125W F TC-04-I00 


16299 


C4-1/8-T0-287R-F 


A 10R17 


0757- 1094 


3 


RESISTOR 1.47K 1* .125H F TC=04-»100 


24546 


C4-1/8-T0-I471-F 


A10P18 


0698-0082 




RESISTOR 464 1* .125H F TC-04-100 


16299 


C4-1/8-T0-4640-F 


A10P19 


069 8-3443 




RESISTOR 287 1* .125W F TC=04-100 


16299 


C4-1/8-T0-287R-F 


AIOR20 


0698-3443 




RESISTOR 287 1* .125H F TC*04-100 


16299 


C4-1/8-T0-287R-F 


A 10R21 


0698=0083 




RESISTOR 1.96K 1* .125W F TC=04-100 


16299 


C4-1/8-T0-I961-F 


A 10R22 


0757-0280 




RESISTOR IK 1* .125H F TC=04-100 


24546 


C4-1/8-TO-1001-F 


A10R23 


0757-0421 




RESISTOR 825 1* .125W F TC*04-100 


24546 


C4-1/8-T0-825R-F 


A10R24 


0757-0442 




RESrSTOR lOK 1* .125H F TC*04-100 


24546 


C4-1/8-T0-I0O2-F 


A10R25 


0757-0443 


2 


RESISTOR ILK 1* .125H F TC*04-100 


24546 


C4-1/8-T0-1102-F 


A10R26 


0757-0443 




RESISTOR ILK 1* .I25W F TC»04-100 


24546 


C4-1/8-T0-11O2-F 


A10R27 


0757-0427 


3 


RESISTOR 1.5K 1* .125W F TC=04-100 


24546 


C4-1/8-T0-1501-F 


A10R28 


0698-3447 




RESISTOR 422 1* .125W F TC*04-100 


16299 


C4-1/8-T0-422R-F 


A10R29 


0757-0422 




RESISTOR 909 1* .125H F TC»04-100 


24546 


C4-1/8-T0-909R-F 


A10R30 


0757-0444 




RESISTOR 12. IK 1* .125W F TC=04-100 


24546 


C4-1/8-TO-1212-F 


A13R31 


0757-0401 


■ 


RESISTOR 100 1* .125W F TC=04-=100 


24546 


C4-I/8-T0-I01-F 


AlOYl 


0410=0128 




CRYSTAL:QUARTZ 


28480 


0410-0128 


A10Y2 


0410-0129 


^Bl 


CRYSTALSQUARTZ 


28480 


0410-0129 


All 


00312-60034 


H 


ACTIVE FILTER EQUALIZER ASSEMBLY 


28480 


00312-60034 


A llJl 


1251-0494 


■ 


CONNECTOR-PC EDGE 15-CONT/ROH 2-ROWS 


71785 


251-15-30-390 


AllRl 


2100-1756 




RESISTOR-TRMR 200 5* WW SIOE-ADJ 1-TURN 


GB027 


CT-106-4 


A11R2 


2100-1756 




RESISTOR-TRMR 200 5* WH SIDE-AOJ l-TURN 


G8 027 


CT-I06-4 


A11R3 


2100-1756 




RESISTOR-TRMR 200 5* WU SIOE-ADJ l-TURN 


GB027 


CT-106-4 


AllR^ 


2100-1756 




RESISTOR-TRMR 200 5* WW SIDE-ADJ l-TURN 


GB027 


CT-106-4 


A11R5 


2100-1756 




RESISTOR-TRMR 200 5* WW SIOE-ADJ l-TURN 


GB027 


CT-106-4 


A 11R6 


2100-1756 


1 


RESISTOR-TRMR 200 5* WW SIDE-ADJ l-TURN 


GB027 


CT-106-4 



See introduction to this section for ordering information 
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Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A12 


00312=66515 




1 


-15V REGULATOR ASSEMBLY 


28 480 


00312-66515 


M2C1 


0140-0149 




6 


CAPACITOR-FXD 470PF 300WVDC MICA 


72136 


DM15F471J0300HV1CR 


A12C2 


OlBO-1746 






CAPACITOR-FXO; 15UF>=10* 20V0C TA-SOLID 


56 289 


150D156X9020B2 


A12C3 


0180-1746 






CAPACITOR*=FXD; 15UF<-10* 20VOC TA-SOLlD 


56 289 


1500155X902002 


&12C5 


0180-0230 






CAPACITOR“FXD; lUFf-=20X 50VDC TA=SOLID 


56 289 


1500105X0050A2 


A12CR1 


1901-0040 






DIOOE-SWITCHING 30V 50NA 2NS 00=35 


26480 


1901-0040 


&12CR2 


1901-0040 






DIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A12CR3 


190 2-0025 




5 


OIOOE-ZNR lOV 5% DO-7 PD«.4M TC»+.06t 


04713 


SZ 10939-182 


A12CR4 


1902-0777 






OIODE-ZNR 1N025 6.2V 5% D0=7 P0«.25W 


04713 


1N825 


A12CR5 


1901-0040 






OIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901=0040 


A12Q1 


1854-0071 






TRANSISTOR NPN SI P0=300MW FT-200MHZ 


28480 


1854-0071 


&1202 


1853-0010 






TRANSISTOR PNP SI TO-16 PD=360MW 


28480 


1853-0010 


A1203 


1853=0051 




2 


TRANSISTOR PNP 2N4037 SI TO-5 P0*1H 


02735 


2N4037 


C 12Q4 


1853-0010 






TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0010 


A12R1 


0684=2731 




1 


RESISTOR 27K lOt . 25W FC TC*-400/4-800 


01121 


C02731 


M2R2 


0683-1815 






RESISTOR 180 5% .25W FC TC=-400/*600 


01121 


CB1815 


A12R3 


0683-1035 




2 


RESISTOR lOK 51! .25W FC TC=-400/*700 


01121 


C01O35 


A12R4 


0698-4441 




4 


RESISTOR 3.74K 1% .125H F TC=0+=100 


16 299 


C4-l/8-T0-37^1-F 


A12R5 


0757-0274 






RESISTOR 1.21K 11? .125W F TC=0+=100 


24546 


C4-1/8-T0-1213-F 


A12R6 


0757=0441 






RESISTOR 8.25K 1* .125H F TC=0*=100 


24 546 


C4-1/8-TO-8251-F 


A12R7 


2100-3352 






RESI STOR-VAR TRMR IKOHM 10? C SIDE AOJ 


73138 


72XR1K 


A12R8 


0698-4445 






RESISTOR 5.76K 1? .125W F TC«0>-100 


16299 


C4-1/8-T0-5761-F 


A12R9 


0684-1011 






RESISTOR 100 10? .25W FC TC==400/>500 


01121 


CBlOll 


A12R1D 


0811-0548 






RESISTOR .47 5? .5W PH TC*0+-300 


75042 


BW20-5/10-.47R-J 


A12R11 


0684=4711 






RESISTOR 470 10? -25M FC TC=-400/+600 


01121 


CB4711 


A12UI 


1820-02 03 






IC, 


AMPLIFIER. 741C 


15818 


741CE009 




1205-0033 






HEAT-OISSIPATOR SGL T0-5/T3-39 PKG 


28480 


1205-0033 


A13 


00312-66505 






COUNTER ASSEMBLIES (A13 AND A14 MUST BE OR- 


28480 


00312-66505 










DERED TOGETHER AS A REPLACEMENT ASSEMBLY) 






A13C'1-C10 


0150-0084 






CAPACITOR: FXD .lUF+80-20% 100VDCW 


28480 


0150-0084 


A13C11 


0160-0128 






CAPACITO R: FXD 2.2U F 25V +-20% 


28480 


0160-0128 


A13C12-C17 


0150-0084 






CAPACITOR: FXD ,1UF +80-20% lOOVDCW 


28480 


0150-0084 


A13C18 


0180-2101 






CAPACITOR: FXD 4000UF 15V 


56289 


390408G015JL4 


A13C19, C20 


0150-0084 






CAPACITO R: FXD ,1UF +80-20% lOOVDCW 


28480 


0150-0084 


A13CR1 


1901-0638 






DIODE: ASSY-Si 


28480 


1901-0638 


A13L1 


9100-1631 






COIL: CHOKE 56UH 


24226 


15/562 


A13Q1-Q4 


1854-0019 






TRANSISTOR: SI NPN 


28480 


1854-0019 


A13R1-50 


0698-4123 






RESISTOR: FXD 499 OHM .01 1/8W 


16299 


C4-1/8-TO-499R-F 


A13R51-60 


0698-3279 


10 


RESISTOR; FXD 4990 OHM .01 


16299 


C4-1/8-TO-4991-F 


A13R61 


0698-4441 






RESISTOR: FXD 3740 OHM .01 1/8W 


16299 


C4-1/8-T0-3741-F 


A13R62 


0698-3223 






RESISTOR: FXD 1240 OHM .01 1/8W 


16299 


C4-1/8-T0-1241-F 


A13R63 


0757-0284 






RESISTOR: FXD 150 OHM .01 1/8W 


24546 


C4-1/8-T0-151-F 


A13R64 


0757-0384 






RESISTOR: FXD 20 OHM .01 1/8W 


30983 


MF4C1/8-T0-20R0-F 


A13R65 


0757-0284 






RESISTOR: FXD 150 OHM .01 1/8W 


24546 


C4-1/8-T0-151-F 


A13R66 


0757-0449 






RESISTO R : FXD 20 K .01 1/8W 


24546 


C4-1/8-T0-20O2-F 


A13R67 


0757-0442 






RESISTOR: FXD 10 K .01 1/8W 


24546 


C4-1/8-T0-10O2-F 


A13R68 


0698-4441 






RESISTOR; FXD 3740 OHM .01 1/8W 


1 6239 


C4-1/8-T0-3741-F 


A13R69 


0698-3223 






RESISTOR: FXD 1240 OHM .01 1/8W 


16299 


C4-1/8-T0-1241-F 


A13R70 


0757-0410 






RESISTOR; FXD 301 OHM .01 1/8W 


24546 


C4-1/8-T0-301 R-F 


A13R71 


0757-0384 






RESISTOR: FXD 20 OHM .01 1/8W 


30983 


MF4C1/8-T0-2ORO-F 


A13R72 


0757-0284 






RESISTOR: FXD 150 OHM .01 1/8W 


24546 


C4-1/8-T0-151-F 


A13R73 


0757-0449 






RESISTOR: FXD 20 K .01 1/8W 


24546 


C4-l/8-T0-20l)2-F 


A13R74 


0757-0442 






RESISTOR: FXD 10 K .01 1/8W 


24546 


C4-1/8-T0-10O2-F 


A13U1-U7 


1820-1233 






1C 


DIGITAL DECODER 


01295 


SN74L47N 


A13U8-14 


1820-1411 


7 




1C 


SN47LS 75 N LATCH 


01295 


SN741.S75N 


A13U15-20 


1820-1490 


6 




1C 


SN74LS 90 N COUNTER 


01295 


SN74LS90N 


A13U21 


1820-1202 






1C 


SN74LS 10 N GATE 


01295 


SN74LS10N 


A13U22 


1820-1197 


2 




1C 


SN74LS 00 N GATE 


01295 


SN74LS00N 


A13U23 


1820-0233 






1C 


SN74 193 N COUNTER 


01295 


SN74193N 


A13U24 


1820-1141 






1C 


CONVERTER 


01295 


SN74185AN 


A13U25 


1820-1207 






1C 


SN74LS 30 N GATE 


01295 


SN74LS30N 


A13U26 


1820-1199 


2 




1C 


SN74LS 04 N INV 


01295 


SN74LS04N 


A13U27 


1820-1490 






1C 


SN74LS 90 N COUNTER 


01295 


SN74LS90N 


A13U28 


1820-0627 






1C 


DIGITAL DECODER 


07263 


93L01DC 


A13U29 


1820-1199 






1C 


SN74LS 04 N INV 


01295 


SN74LS04N 


A13U30 


1820-1197 






1C 


SN74LS 00 N GATE 


01295 


SN74LS00N 


A13U31 


1820-1416 






1C 


SN74LS 14 N SCHMITT 


01295 


SN74LS14N 


A13U32, 33 


1820-1490 


2 




1C 


SN74LS 90 N COUNTER 


01295 


SN74LS90N 


A13U34, 35 


1820-0281 






1C 


DIGITAL FLIP-FLOP 


01295 


SN74107N 


AI3U36,37 


1820-1490 


2 




1C 


SN74LS 90 N COUNTER 


01295 


SN74LS90N 
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Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part Number 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



Al^DSl 
&1^0S2 
&140S3 
^ l^OS^ 
&UDS5 

Al^OST 



00312-66506 



1990-05^0 

1990-05^0 

1990°05A0 

1990-0540 

1990-0540 

1990-0540 

1990-0540 



COUNTER DISPLAY SUBASSEMBLY TO A13 (A13 AND 
A14 MUST BE ORDERED TOGETHER AS A REPLACE- 
MENT ASSEMBLY) 



DISPLAY, 7-SE6HENTS 
DISPLAY, 7-SEGMENTS 
DISPLAY, 7-SEGMENTS 
DISPLAY, 7-SEGMENTS 
DISPLAY, 7-SEGMENTS 



DISPLAY, 7-SEGMENTS 
DISPLAY, 7-SEGMENTS 



SOCKET: 14 PIN 



28480 

28480 

28480 

28480 

28480 

28480 

28480 



00312-66506 



1990-0540 

1990-0540 

1990-0540 

1990-0540 

1990-0540 

1990-0540 

1990-0540 



FREE SCAN IN 



PUBEIC DOMAIN. NOT 



FOR RES 



AL 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


f^l4R64 


0757= 0384 




RESISTOR 20 1 % .125W F TC*0^=100 


19701 


MF4C1/8-TO-20R0-F 


&14R65 


0757-0284 




RESISTOR 150 1* .125W F TC=0+=100 


24546 


C4-1/8-T0-151-F 


A1.4R66 


0757-0449 




RESISTOR 20K 1 % .125W F TC’0+=100 


24546 


C4-1/B-T0-2002-F 


414R67 


075 7-0442 




RESISTOR lOK 1* •125W F TC*0^-=100 


24546 


C4-1/8-T0-1002-F 


M4R68 


0698-4441 




RESISTOR 3.74K IX .125W F TC=0-»-=100 


16299 


C4-1/B-T0-3741-F 


414R69 


0698=3223 




RESISTOR 1.24K IX .125W F TC*0-i-100 


16299 


C4-I/8-T0-1241-F 


A14R70 


0757-0410 




RESISTOR 301 1* .125W F TC*Of-=100 


24546 


C4-1/8-T0-301R-F 


A14P71 


0757-0384 




RESISTOR 20 IX .125W F TC=0+=100 


19701 


MF4C1/8-T0-20RO-F 


A14R72 


0757-0284 




RESISTOR 150 1 % .125W F TC=0+=L00 


24546 


C4-1/8-T0-I51-F 


A14R73 


0757-0449 




RESISTOR 20K 1* .125W F TC=04'-100 


24546 


C4-1/8-TO-2002-F 


A14R74 


0757=0442 




RESISTOR lOK 1* .125H F TC=0+=100 


24546 


C4-1/8-T0-I002-F 


A14U1 


1820=1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


M4U2 


1820-1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


AL4U3 


1820-1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


A14U4 


1820-1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


A14U5 


1820-1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


A14U6 


1020-1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


AL4U7 


1820-1233 




IC SN74L 47 N DECODER 


01295 


SN74L47N 


A14U8 


1820-0876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


A14U9 


1820-C876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


A14U10 


1820=0876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


A 14U11 


1820-0876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


A 14U12 


1 820-0876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


ai4U13 


182 0-0876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


f 14U14 


1820-0876 




IC SN74L 75 N LATCH 


01295 


SN74L75N 


A14U15 


1820- 0055 


1 


IC:SN7490N 


01295 


SN7490N 


A14U16 


1820= 0600 


10 


IC OM05L 90N COUNTER 


27014 


DM74L90N 


A14U17 


182 0-0600 




IC DM85L 90N COUNTER 


27014 


DM74L90N 


AL4U18 


1820-0600 




IC 0M85L 90N COUNTER 


27014 


0M74L90N 


M4U19 


1820= 0600 




IC 0M85L 90N COUNTER 


27014 


OM74L90N 


A14U20 


1820-0600 




IC DM85L 90N COUNTER 


27014 


DM74L90N 


A 1^U21 


1820-0587 


1 


IC 0M74L ION GATE 


27014 


DH74L10N 


A 14U22 


1820=0054 


1 


IC :SN7400N 


01295 


SN7400N 


A1^U23 


1820=0912 


1 


IC SN74L 193 N COUNTER 


01295 


SN74L193N 


A 14U24 


1820-1141 


1 


IC SN74 185AN CONV 


01295 


SN74185AN 


A14U25 


1820-0589 


1 


IC DM74L 30N GATE 


27014 


DM74L30N 


A14U26 


1620=0586 


2 


IC 0M74L 04N INV 


27014 


DM74L04N 


AL4U27 


1820-0600 




IC DM85L 90N COUNTER 


27014 


DM74L90N 


AIAU28 


1820-0627 


1 


IC DECODER 


07263 


93L01DC 


A14U29 


1820-0586 




IC DM74L 04N INV 


27014 


DM74L04N 


A 14U30 


1820-0583 


1 


IC DM74L DON GATE 


27014 


DM74L0DN 


A14U31 


1820-1053 


1 


IC SN74 14 N SCHMITT 


01295 


SN7414N 


A 14U32 


1820=0600 




IC DM85L 90N COUNTER 


27014 


0H74L90N 


A14U33 


1820-0600 




IC DM85L 90N COUNTER 


27014 


DM74L90N 


A 14U34 


1820-0281 




IC SN74 107 N FLIP-FLOP 


01295 


SN74107N 


A14U35 


182 0-0281 




IC SN74 107 N FLIP-FLOP 


01295 


SN74107N 


A14U36 


1820-0600 




IC DM85L 90N COUNTER 


27014 


DM74L90N 


A14U37 


1820=0600 




IC 0M85L 90N COUNTER 


27014 


DM74L90N 


A14XA1 


1200-0474 




SOCKET; elec; IC 14-CONT dip SLOR TERM 


28480 


1200-047^ 


A14XA2 


1200-0474 




SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 


28480 


1200-0474 


AL4XA3 


1200-0474 




SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 


28480 


1200-0474 


A14XA4 


1200- 04 74 




SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 


28480 


1200-0474 


A14XA5 


1200-0474 




SOCKET; ELEC; IC 14-CONT DIP SLOR TERM 


28480 


1200-0474 


A14XA6 


1200-0474 




SOCKET; ELEC; IC 14-CONT DIP SLDR TERM 


28480 


1200-0474 


A14XA7 


1200-047^ 




SOCKET,; ELEC; IC 14-CONT DIP SLDR TERM 


28480 


1200-0474 








A14 MISCELLANEOUS 








1205=02 95 




HEAT-DISSIPATOR SGL PLSTCPWR PKG 


28480 


1205-0295 


Al"? 




^R 


NOT ASSIGNED 






A16 




^R 


NOT ASSIGNED 






M7 




^R 


NOT ASSIGNED 






AL8 




^R 


NOT ASSIGNED 










1 


NOT ASSIGNED 







See introduction to this section for ordering information 
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Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A20 

A21 


00312-66504 


1 


NOT ASSIGNED 
VFO ASSEMBLY 


28480 


00312-66504 


42LC2 


0160-2229 


2 


CAPACITOR-FXD 3000PF *= 5 % 30OWV0C MICA 


28480 


0160-2229 


&21C3 


0160-2435 


2 


CAPACITDR-FXD 5PF f-,25PF 500HVDC CER 


28 480 


0160-2435 


&21C'V 


0160-2435 




CAPACITCP-FXD 5PF +-.25PF SOOVfVDC CER 


28480 


0160-2435 


&21C5 


0121-0127 


1 


CAPACITOR-V TRMR-AIR 1.7/14.1PF 350V 


74970 


189-0505=005 


A2LC6 


0160-2266 


2 


CAPACITOR-FXD 24PF +-5« 500WVOC CER 


28 480 


0160-2265 


A21C7 


0140-0210 


1 


CAPACITOR-FXD 270PF ^-5% 300WVOC MICA 


72136 


DH15F27U0300WV1CP 


A21CB 


0160-2229 




CAPACITOR-FXD 3000PF ^-> 5 % 300WV0C MICA 


28480 


0160-2229 


A21C14 


0160-0174 




CAPACITOR-FXD .47UF 1-80-20* 25WVDC CER 


56289 


5CUB7-CHL 


A21C20 


0150-0093 




CAPACITOR-FXD .OIUF 1-80-20* lOOHVOC CER 


28480 


0150-0093 


A21C21 


0 150-0093 




CAPACITOP-FXO -OIUF 1-80-20* lOOWVDC CER 


2848 0 


0150-0093 


A21CA1 


0122-0235 


2 


DIODF-VVC 47PF 10* C4/C25-M IN* 1.9 


04713 


SMV315-235 


A2LCR2 


0 122-0235 




OIOOE-VVC 47PF 10* C4/C25-MIN* 1.9 


04713 


SHV315-235 


A2U1 


00312-60083 


1 


COIL, VFO 


28480 


00312-60083 


A21Q4 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD*360MW 


20480 


1854-0005 


A21RI 


0757-0444 




RESISTOR 12. IK 1* .125H F TC=0+-100 


24546 


C4-1/8-T0-1212-F 


A21R2 


0757-0279 




RESISTOR 3.16K 1* -125H F TC=0+=100 


24546 


C4-1/8-T0-3161-F 


A21R3 


0690-3154 




RESISTOR 4.22K 1* .125W F TC=0+-100 


16299 


C4-I78-T0-4221-F 


A21R^ 


0757-0438 




RESISTOR 5.11K 1* .125W F TC»0i-10O 


24546 


C4-1/8-T0-5111-F 


A21RIA 


069 8- 3454 


1 


RESISTOR 215K 1* .125W F TC*01-100 


16 299 


C4-1/8-T0-Z153-F 


A 22 


00312-66508 


1 


VFO AMPLIFIER ASSEMBLY 


28430 


00312-66508 


A22C9 


0150-0096 




CAPACITOR-FXD .05UF +80-20* lOOWVOC CER 


28480 


0150-0096 


A22C10 


0150-0096 




CAPACITDR-FXD .05UF +80-20* lOOWVDC CER 


28480 


0150-0096 


A22C11 


0150-0096 




CAPACITOR-FXD .05UF +80-20* lOOWVDC CER 


28480 


0150-0096 


A22C12 


0150-0096 




CAPACITOR-FXD .05UF +80-20* lOOWVDC CER 


28480 


0150-0096 


A22C13 


0180-0113 


1 


CAPACITOR-FXD lOOUF +20-15* 20VDC TA-WET 


56289 


109D107C2030T2 


A22C15 


0180-0053 


1 


CAPACITOR-FXD; 50UF+75-10* 25V0C AL 


56289 


30D506G025CC2 


A22C16 


0180-0116 




CAPACITOR-FXO; 6.8UF+-10* 35VOC TA 


56289 


1500685X903582 


A22C17 


0180-0116 




CAPACITOR-FXD; 6.8UF+-10* 35VOC TA 


56289 


1500685X903582 


A22C18 


0180-0116 




CAPACITOR-FXD; 6.8UF+-10* 35VDC TA 


56289 


1500685X903582 


A22C19 


0180-0116 




CAPACITOR-FXD; 6.8UF+-10* 35VOC TA 


56289 


1500685 X9O3502 


A22CR3 


1901-0025 




DIODE-GEN PRP lOOV 200NA 03-7 


28430 


1901-0025 


A22CR4 


1901-0025 




OIODE-GEN PRP lOOV 200NA 03-7 


28480 


1901-0025 


A22CR5 


1901-0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A22CR6 


1902=0589 


1 


DIODE-ZNR lOV 2* 00-7 P0=.4W TC=+.066* 


28480 


1902-0589 


A22CR7 


1901-0025 




OIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A22CP8 


1901- 0025 




DIODE-GEN PRP lOOV 200NA 00-7 


28480 


1901-0025 


A22K1 


0490-0044 


1 


RELAY-REED lA .125A 250V CONT 12V-C0IL 


28480 


0490-0044 


A22Q1 


1854=0071 




TRANSISTOR NPN SI PD=300MH FT=200HHZ 


28480 


1854-0071 


A22Q2 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200HHZ 


28480 


1854-0071 


A22Q3 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A22Q5 


1854-0071 




TRANSISTOR NPN S! PD=300MW FT=200MHZ 


28480 


1854-0071 


A22Q6 


1854-0071 ^ 




TRANSISTOR NPN SI POsSOOMW FT=2Q0HHZ 


28480 


1854-0071 


A22Q7 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200HHZ 


28480 


1854-0071 


A22Q8 


1854-0071 




TRANSISTOR NPN SI P0=300MW FT=200MHZ 


28480 


1854-0071 


A22R5 


0757-0417 


3 


RESISTOR 562 1* .125H F TC*0+-100 


24546 


C4-I/8-T0-562R-F 


A22R6 


0757-0440 




RESISTOR 7.5K 1* .125W F TC=0+-100 


24546 


C4-I/0-TO-75O1-F 


A22R7 


0698-3153 


1 


RESISTOR 3.83K 1* .125W F TC=0+-100 


16299 


C4-1/0-TO-3831-F 


A22R8 


0757- 0428 


L 


RESISTOR 1.62K 1* .125W F TC*0+-100 


24546 


C4-I/8-T0-I621-E 


A22R9 


0757-0416 




RESISTOR 511 1* .125W F TC»01--100 


24546 


C4-1/8-TO-511R-F 


A22R10 


0757-0280 




RESISTOR IK 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-I001-F 


A22RU 


0698- 3457 




RESISTOR 316K 1* .125W F TC=0+-100 


03888 


PME55S 


A22R12 


0757-0394 




RESISTOR 51.1 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-51R1-F 


A22R13 


0698-3156 




RESISTOR 14. 7K 1* .125W F TC*O+-I00 


16299 


C4-1/8-T0-1472-F 


A22R15 


0757-0199 




RESISTOR 21. 5K 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-2152-F 


A22R16 


0698- 3450 




RESISTOR 42. 2K 1* .125W F TC*0+-100 


16299 


C4-1/8-T0-4222-F 


A22R17 


0757-0430 




RESISTOR 5.11K 1* .125W F TC»0i-100 


24546 


C4-I/8-T0-5111-F 


A22R18 


0757-0441 




RESISTOR 8.25K 1* .125W F TC=0+«100 


24546 


C4-1/8-T0-8251-F 


A22R19 


0698-3156 




RESISTOR 14. 7K 1* .125W F TC»0+=100 


16299 


C4-I/8-T0-14T2-F 


A22R20 


0757-0464 


2 


RESISTOR 90. 9K 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-9092-F 


A22R21 


0698-3158 


3 


RESISTOR 23. 7K 1* .125W F TC=0+-100 


16299 


C4-I/8-T0-2372-F 


A22R22 


0757-0438 




RESISTOR 5.11K 1* .X25W F TC*0+-100 


24546 


C4-1/8-T0-51U-F 


A22R23 


0757-0438 




RESISTOR 5.11K 1* .125W F TC*0+-100 


24546 


C4-I/8-T0-5111-F 


A22R24 


069 8-3158 




RESISTOR 23. 7K 1* .125W F TC=0+-100 


16 299 


C4-I/B-T0-2372-F 


A22R25 


0757-0442 




RESISTOR lOK 1* .125M F TC»0+-100 


24546 


C4-1/8-TO-1002-F 



See introduction to this section for ordering information 
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Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ft22R26 


0757=0416 




RESISTOR 511 1 % .125W F TC=0-*-100 


24546 


C4-1/0-TO-511O-F 


A22R27 


0698-3158 




RESISTOR 23. 7K 1 % .125H F TC=0+=100 


16299 


C4-1/8-T0-2372-F 


A22R28 


0757-0123 1 




RESISTOR 34. 8K 1? .125H F TC=Of-100 


24546 


C5=l/4-T0-3432-F 


A22R29 


0757-0419 I 




RESISTOR 681 1 % .125W F TC*0+=100 


24546 


C4=1/B=T0=581R=F 


A22R30 


0757-0464 




RESISTOR 90. 9K 1 % .125W F TC=0+-100 


24546 


C4-1/8-T0-9092-F 


A23 


00312=66524 


1 


SUMMATION LOOP S PHASE DETECTOR ASSY 


28480 


00312-66524 


A23C1 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


A23C2 


0140=0195 


1 


CAPACITOR-FXD 130PF +-5* 300WVDC MICA 


72136 


DM15F131J0300WVICR 


A23C3 


0180-1746 




CAPACITOR-FXD; 15UF+-10* 20V0C TA-SQLID 


56289 


1500156X9020R2 


A23C«f 


0160-3622 


31 


CAPACITOR-FXO -lUF +80-20* lOOHVDC CER 


28480 


0160-3622 


A23C5 


0160-0168 


6 


CAPACITGR-FXO .lUF +=10* 200WV0C POLYE 


56289 


292P10492 


A23C6 


0160-0168 




CAPACITOR"FXO .lUF +-10* 200WVDC POLYE 


56289 


292P10492 


A23C7 


0160-3622 




CAPACITOR-FXD .lUF +80-20* lOOWVDC CEP 


29480 


0160-3622 


A23C8 


0160-3622 




CAPACITOR-FXD .lUF +80-20* lOOHVDC CER 


28480 


0160- 3622 


A23C9 


0150-0093 




CAPACITOR-FXO .OIUF +80=20* lOOWVDC CER 


28480 


0150-0093 


A23C10 


0160-3622 




CAPACITOR-FXD .lUF +80-20* lOOHVDC CER 


28480 


0160=3622 


A23CU 


0160-0181 


2 


CAPACITOR-FXO 30PF +-5* 300HVDC MICA 


28400 


0160-01 81 


A23C12 


0150-0093 




CAPACITOR-FXD -OIUF +80=20* lOOHVDC CER 


28460 ; 


0150-0093 


A23C13 


0160-0938 


4 


CAPACITOR-FXD lOOOPF +-5* lOOWVDC MICA 


53021 


D15CIF102J 


A23CIA 


0160-3622 




CAPACITDR-FXO .lUF +80=20* lOOHVDC CER 


28480 


0160-3622 


A23C15 


0 160-0128 




CAPACITOR-FXD 2-2UF +=20* 25WVDC CER 


28480 1 


0160-0128 


A23C16 


0160-0174 




CAPACITOR-FXD .47UF +80=20* 25HVOC CER 


56289 


5C11B7-CML 


A23C17 


0 160-3622 




CAPACITOR-FXD .lUF +80-20* lOOHVDC CER 


28480 


0160=3622 


A23C18 


0160-3622 




CAPACITOR-FXD .lUF +80=20* lOOHVOC CER 


28480 


0160-3622 


A23C19 


0160-3622 




CAPACITOR-FXO .lUF +80-20* lOOHVDC CER 


28430 


0160-3622 


A23C20 


0150-0093 




CAPACITOR-FXD .OIUF +80=20* lOOWVDC CER 


28480 


0150-0093 


A23C21 


0160-3622 




CAPACITOR-FXD .lUF +80=20* lOOWVDC CER 


28480 


0160-3622 


A23C22 


0160-2035 


1 


CAPACITOR-FXD 750PF+-5* 300WVDC MICA 


72136 


NSN 


A23C23 


0160-0181 




CAPACITOR-FXD 30PF +=5* 300HVOC MICA 


28480 


0160-0181 


A23C2A 


0160- 3622 




CAPACITOR-FXO .lUF +80=20* lOOWVDC CEP 


28480 


0160=3622 


A23C25 


0180-0228 


2 


CAPACITOR-FXD; 22UF+-10* 15V0C TA-SOLIO 


56289 


150D226X9015B2 


A23C26 


0160-3622 




CAPACITOR-FXD .lUF +80=20* lOOHVOC CER 


28480 


0160=3622 


A23C27 


0170-0038 


2 


CAPACITOR-FXD .22UF +=10* 200WV0C POLYE 


28430 


0170=0038 


A23C28 


0160-3622 




CAPACITOR-FXD .lUF +80=20* lOOHVDC CER 


28480 


0160-3622 


A23C29 


0180-1779 


3 


CAPACITOR-FXO; 18UF+-10* 35VDC TA=SOLID 


56289 


1500186X9035R2 


A23C30 


0180-1746 




CAPACITOR-FXD; 15UF+-10* 20VDC TA-SOLID 


56289 


1500156X902032 


A23C31 


0160-3622 




CAPACITOR-FXD .lUF +80=20* lOOWVDC CER 


28480 


0160-3622 


A23CR1 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS 00=35 


28480 


1901-0040 


A23CR2 


1910-0016 




DIODE-GE 60V 60NA lUS DO-7 


28480 


1910-0016 


A23CR3 


1910-0016 




niODE-GF 6CV 60NA lUS 00-7 


28480 


1919-0016 


A23CR4 


1901=0040 




DIODE-SWITCHING 30V 50NA 2NS DC-35 


28480 


1901-0040 


A23CR5 


1902-0025 




OIODE-ZNR lOV 5* DO-7 PD=.4M TC=+.06* 


04713 


SZ 10939-182 


A23CR6 


1901=0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A23CR7 


1901-0040 




DIOOE-SHITCHING 30V 50NA 2NS 00-35 


2848C 


1901-0040 


A23CR8 


190 2-3054 


1 


OIODE-ZNR 3.65V 5* 00-7 PD=.4W TC==.055* 


04713 


SZ 10939=56 


A23CR9 


1902-3104 


1 


OIODE-ZNR 5.62V 5* 00=7 P0=.4H TC=+.016* 


04713 


SZ 10939-110 


A23CR10 


1902-0041 


5 


DIODE-ZNR 5.11V 5* DO-7 PD=.4W TC=-.009* 


04713 


SZ 10939=98 


A23CR11 


1902-0041 




OIODE-ZNR 5.11V 5* DO-7 PD=.4W TC=-.009* 


04713 


SZ 10939=98 


A23LI 


9140=0138 




COIL-FXO MOLDED RF CHOKE 180UH 5* 


24226 


15/183 


A23L2 


9140-0137 




COIL-FXD MOLDED RF CHOKE IMH 5* 


24226 


19/104 


A23L3 


9100-3559 


2 


COIL-FXD MOLDED RF CHOKE 5.1UH 5* 


24226 


9502 


A23LA 


9100-3559 




COIL-FXO MOLDED RF CHOKE 5.1UH S* 


24226 


9502 


A23L5 


9 140-0137 




COIL-FXD MOLDED RF CHOKE IMH 5* 


24226 


19/104 


A23L6 


9140-0210 


8 


COIL-FXO MOLDED RF CHOKE lOOUH 5* 


24226 


15/103 


A23L7 


9140-0210 




COIL-FXO MOLDED RF CHOKE lOOUH 5* 


24226 


15/103 


A2301 


1853-0203 


4 


TRANSISTOR PNP SI T0=18 PD=360MH 


28430 


1853-0203 


A2302 


1854-0019 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0019 


A23Q3 


1853-C203 




TRANSISTOR PNP SI TO-18 P0=360MW 


28480 


1853-0203 


A23QA 


1854-0019 




TRANSISTOR NPN SI TO-18 PD=360MH 


28480 


1854-0019 


A23Q5 


1854-0039 




TRANSISTOR NPN 2N3053 SI TO-5 P0=1W 


04713 


2N3053 


A23Q6 


1 853-0066 


2 


TRANSISTOR PNP SI TO-92 PD=200MW 


28480 


1853-0066 


A23R1 


075 7-0291 


4 


RESISTOR 24.9 1* .125W F TC=0+-100 


19701 


MF4C1/8-T0-2492-F 


A23R2 


0683-3925 


4 


RESISTOR 3.9K 5* . 25W FC TC==400/+700 


01121 


CB3925 


A23R3 


0683-8215 


4 


RESISTOR 820 5* .25W FC TC*-400/+600 


01121 


CB8215 


A23RA 


0683-4715 


4 


RESISTOR 470 5* .25H FC TC==400/+600 


01121 


CB4715 


A23R5 


0683-1025 


20 


RESISTOR IK 5* .25W FC TC=-400/+600 


01121 


CB1025 


A23R6 


0698-3160 




RESISTOR 31. 6K 1* .125H F TC=0+=100 


16299 


C4-1/8-T0-3162-F 


A23R7 


0698-4480 


2 


RESISTOR 15. 8K 1* .125H F TC»0+=100 


24546 


C4-1/R-T0-1582-F 


A23R8 


069 8-4480 




RESISTOR 15. 8K 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-1582-F 


A23R9 


0683-1015 


21 


RESISTOR 100 5* -25W FC TC==400/+500 


01121 


CB1015 


A23R10 


0683-1815 




RESISTOR 180 5* .25W FC TC=-400/+600 


01121 


C81315 



See introduction to this section for ordering information 
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423R11 


0698-3558 


5 


RESISTOR 4.02K 1% .125W F TC=04-=100 


16299 


C4-1/8-TO-4021-F 


A23R12 


0757-0291 




RESISTOR 24.9 IX .125H F TC=0<—100 


19701 


MF4C1/B-T0-2492-F 


A 23R13 


0683-3925 




RESISTOR 3.9K 5t .25M FC TC*-400/f-700 


01121 


C83925 


A23R1^ 


068 3-8215 




RESISTOR 820 5* .25W FC TC=-400/+600 


01121 


C882L5 


A23R15 


0683-1005 


2 


RESISTOR 10 5^ .25W FC TC=-400/4-500 


01121 


C81005 


A23R15 


0683-4715 




RESISTOR 470 5% .25W FC TC=-400/+600 


01121 


CB4715 


A23R17 


0757-0280 




RESISTOR IK 1* .125H F TC=0+-100 


24546 


C4-1/R=T0-1001-F 


A23R18 


0698-4123 




RESISTOR 499 IX -125W F TC=0+-100 


16299 


C4-1/S-T0-499R-F 


A23R19 


069 8-4123 




RESISTOR 499 IX .125W F TC=0+-100 


16299 


C4-1/8=T0-499R-F 


A23R20 


0757-0283 


6 


RESISTOR 2K IX .125W F TC=0-f=100 


24546 


C4-1/8-TO-2001-F 


A23R21 


0757-0283 




RESISTOR 2K IX .125H F TC=0+-100 


24546 


C4-1/8-T0-20OI-F 


A23R22 


0757-0317 




RESISTOR 1.33K IX -125H F TC = 0-»-I00 


24546 


C4-l/8=ro-1331-F 


A23R23 


0683-1015 




RESISTOR 100 5X .25W FC TC=-400/+500 


01121 


CP1015 


A23R24 


0683-1815 




RESISTOR 180 5X .25W FC TC=-400/+600 


01121 


CB1815 


A23R25 


0683-1025 




RESISTOR IK 5* -25H FC TC=-'t0O/T5OO 


01121 


CB1025 


A23R26 


0757-0277 




RESISTOR 49.9 IX .125H F TC*0^-100 


24546 


C4-1/8-T0-4992-F 


A23R27 


0757-0283 




RESISTOR 2K IX .125H F TC*0+-100 


24546 


C4-1/8-TO-2001-F 


A23R28 


0757-0442 




RESISTOR lOK IX -125W F TC=04-100 


24546 


C4-1/8-T0-1002-F 


A23R29 


0698-3558 




RESISTOR 4.02K IX .125H F TC=0*>100 


16299 


C4-1/8-T0-4021-F 


A23R30 


0698-4486 


3 


RESISTOR 24. 9K IX .125H F TC=0*-100 


24546 


C4=l/8'T0-2492-F 


A23R31 


0757-0442 




RESISTOR lOK IX .125W F TC»0^-100 


24546 


C4-1/8-T0-1002-F 


A23R32 


0683-1015 




RESISTOR 100 5* .25W FC TC=-400/t500 


01121 


C81015 


A23R33 


0698-3629 


1 


RESISTOR 270 5X 2W MO TC»0«-200 


24546 


FP42-2-T00-270R-J 


A23R34 


0686-1525 


1 


RESISTOR 1.5K 5X .5H CC TC*0^647 


01121 


EB1525 


A23R35 


0757-0444 




RESISTOR 12. IK IX .125W F TC=0*-100 


24546 


C4-1/8*T0-1212-F 


A23U1 


1820-0630 


2 


IC MC 4044P DIGITAL 


04713 


MC4044P 


A23U2 


1826- 0066 


4 


IC AMPL 


07263 


777HC 


A23U3 


1826-0043 


6 


IC LM307H AMPL 


27014 


LM307H 


A23UA 


1826-0066 




IC AMPL 


0726 3 


777HC 


A23U5 


1826-0043 




IC LM307H AMPL 


27014 


LM307H 








A23 MISCELLANEOUS 








1205-0033 




HEAT-DISSIPATOR SGL TO-5/TO-39 PKG 


28480 


1205-0033 




5020-2045 


7 


EXTRACTOR CARD 


28480 


5020-2045 


A24 


00312-66521 


1 


STEP LOCK PHASE DETECTOR ASSEMBLY 


2848 0 


00312-66521 


A24CI 


0160- 3622 




CAPACITOR-FXD .lUF +80-20X lOOWVOC CER 


28480 


0160-3622 


A24C2 


.0160-3622 




CAPACITOR-FXD .lUF +80-20X lOOWVOC CER 


28480 


0160-3622 


A24C3 


0180-1746 




CAPACITOR-FXD; 15UF<-10X 20VDC TA-SOLID 


56 289 


1500156X902082 


A24C4 


0160-3622 




CAPACITOR-FXD .lUF ♦80-20X lOOWVOC CER 


28480 


0160-3622 


A24C5 


0160-0938 




CAPACITOR-FXD lOOOPF +-5X lOOWVDC MICA 


53021 


D15C1E102J 


A24C6 


0160-0938 




CAPACITOR-FXD lOOOPF +-5X lOOWVOC MICA 


53021 


D15C1E102J 


A24C7 


0150-0121 


5 


CAPACITOR-FXD .lUF +80-20X 50WVDC CER 


28480 


0150-0121 


A24C8 


0160-2209 


2 


CAPACITOR-FXD 360PF +-5X 300WVDC MICA 


28480 


0160-2209 


A24C9 


0160-3622 




CAPACITOR-FXD -lUF ♦80-20X lOOWVOC CER 


28480 


0160-3622 


A24C10 


0140-0149 




CAPACITOR-FXD 470PF -*-5X 300WVDC MICA 


72136 


DM15F471J0300WVICR 


A24C11 


0160-2202 


1 


CAPACITOR-FXD 75PF +-5X 300WVDC MICA 


28480 


0160-2202 


A24C12 


0180-1779 




CAPACITOR-FXD; 18UF+-10X 35VDC TA-SOLIO 


56289 


150D186X9035R2 


A24C13 


0160-3622 




CAPACITOR-FXD .lUF +80-20X lOOWVDC CER 


28480 


0150-3622 


A24C14 


0170-0038 




CAPACITOR-FXD .22UF +-10X 200WVDC POLYE 


28480 


0170-0038 


A24C15 


0160-0154 


1 


CAPACITOR-FXD 2200PF +-10X 200WVDC POLYE 


56 28 9 


292P22292 


A24C16 


0140-0214 


2 


CAPACITOR-FXD 60PF 4-5X 300WVDC MICA 


72136 


DM15F600J0300WV1CP 


A24C17 


0160-3622 




CAPACITOR-FXD .lUF +80-20X lOOWVDC CER 


28480 


0160-3622 


A24C18 


0160-3622 




CAPACITOR-FXD .lUF 4-80-20X lOOWVDC CER 


28480 


0160-3622 


A24C19 


0180-0228 




CAPACITOR-FXD; 22UF<-10X 15V0C TA-SOLID 


56289 


1500226X9015R2 


A24C20 


0160-3622 




CAPACITOR-FXD .lUF +80-20X lOOWVOC CER 


28480 


0160-362?. 


A24C21 


0180-1746 




CAPACITOR-FXD; 15UF+-10X 20VDC TA-SOLlD 


56289 


150D156X902082 


A24C22 


0160- 3622 




CAPACITOR-FXD .lUF +80-20X lOOWVDC CER 


28480 


0160-3622 


A24C23 


0180-1746 




CAPACITOR-FXD; 15UF+-10X 20V0C TA-SOLID 


56 289 


1500156X9020B2 


A24C24 


0160-3622 




CAPACITOR-FXD .lUF ■•■80-20X lOOWVDC CER 


28480 


0160-3622 


A24CR1 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A24CR2 


1902-0041 




DIOOE-ZNR 5.11V 5X DO-7 PD=.4W TC=-.009X 


04713 


SZ 10939-98 


A24CR3 


1902-3190 


1 


DIODE- ZNR 13V 5X 00-7 PD=.4W TC=-f.06X 


04713 


SZ 10939-215 


A24CR4 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


A24CR5 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A24CR6 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


26480 


1901-0040 


A24CR7 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A24CR8 


1902-0041 




DIOOE-ZNR 5.11V 5X DO-7 P0=.4W TC*-.009X 


04713 


SZ 10939-98 


A24LI 


9140-0210 




COIL-FXD MOLDED RF CHOKE lOOUH 5X 


24226 


15/103 


A24L2 


9100-1644 


2 


COIL-FXO MOLDED RF CHOKE 330UH 5X 


24226 


19/333 


A24L3 


9100-0541 


4 


COIL-FXD MOLDED RF CHOKE 250UH lOX 


28 48 0 


9100-0541 


A24L4 


9140-0210 




COIL-FXD MOLDED RF CHOKE lOOUH 5% 


24226 


15/103 


A24L5 


9100-0541 




COIL-FXD MOLDED RF CHOKE 250UH 10* 


28480 


9100-0541 



See introduction to this section for ordering information 
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42^01 


1854°0019 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


42402 


1853-0203 




TRANSISTOR PNP SI TO-18 PO=360MW 


28480 


1853-0203 


A24Q3 


1854-0226 


2 


TRANSISTOR NPN 2N4384 SI 70=18 PD=500MW 


28480 


1854-0226 


42404 


1854- 0226 




TRANSISTOR NPN 2N4384 SI TO-18 PD=500MW 


28480 


1854-0226 


A24Q5 


1853-0066 




TRANSISTOR PNP SI TO-92 PD=200HH 


28480 


1853-0066 


A24Q6 


1854“0039 




TRANSISTOR NPN 2N3053 SI TO-5 P0=1W 


04713 


2N3053 


4 24R1 


0683-3925 




RESISTOR 3.9K 5% .25W FC TC=-400/+700 


01121 


CB3925 


A24R2 


0683-4715 




RESISTOR 470 5% .25W FC TC=-400/ 4-600 


01121 


CB4715 


424R3 


0683-1025 




RESISTOR IK 5^ .25W FC TC=-400/4-600 


01121 


CB1025 


A24R4 


0757-0280 




RESISTOR IK 1% .125W F TC=04-=100 


24546 


C4-1/8-T0-1001-F 


A24R5 


0683-1015 




RESISTOR 100 5% •25W FC TC= = 400/4-500 


01121 


CB1015 


424R6 


0683-8215 




RESISTOR 820 5* *25H FC TC=-400/ 4-600 


01121 


CB8215 


424R7 


0757-0291 




RESISTOR 24.9 1* .125W F TC=04-100 


19701 


MF4CI/8-T0-2492-F 


424R8 


0683-1815 




RESISTOR 180 5* .25M FC TC=-400/4-600 


01121 


CB1315 


424R9 


0683-1025 




RESISTOR IK 5% .25W FC TC=-400/4-600 


01121 


CB1025 


A24R10 


0757-0346 




RESISTOR 10 1* .125W F TC=04--100 


24546 


C4-1/8-TO-IORO-F 


A24R11 


0698-4123 




RESISTOR 499 1* .125W F TCs=04-100 


16299 


C4-1/8-T0-499R-F 


A24R12 


0757-0280 




RESISTOR IK 1* .125W F TC=04-100 


24546 


C4-1/8-TO-1001-F 


A24R13 


0757-0277 




RESISTOR 49.9 1% .125W F TC=04--100 


24546 


C4-1/8-T0-4992-F 


A24R14- 


0698-3228 




RESISTOR 49. 9K 1% .125W F TC=04-100 


03888 


PME55S 


A24R15 


0757-0280 




RESISTOR IK 1% .125W F TC=04--100 


24546 


C4-1^8-T0-1001-F 


A24R16 


0757-0280 




RESISTOR IK 1% .125W F TC=04-»100 


24546 


C4-I/8-T0-1001-F 


A24R17 


0698-4123 




RESISTOR 499 1% .125W F TC=04-100 


16299 


C4-1/0-TO-499R-F 


A24R18 


0698-3228 




RESISTOR 49. 9K 1? .125W F TC=0-4-100 


03888 


PHE55S 


A24R19 


0757-0280 




RESISTOR IK 13! .125W F TC=04-=100 


24546 


C4-1/8-T0-1001-F 


A24R20 


0698-4436 


1 


RESISTOR 2.8K 1% .125W F TC=0-f-100 


16299 


C4-1/0-TO-28O1-F 


A24R21 


0698-3228 




RESISTOR 49. 9K 1* .125W F TC»04-=100 


03888 


PHE55S 


A24R22 


0757-0280 




RESISTOR IK 1% .125W F TC=04-100 


24546 


C4-1/8-TO-1001-F 


424R23 


069 8-4123 




RESISTOR 499 It .125W F TC=04--100 


16299 


C4-1/8-T0-499R-F 


424R24 


0683-1035 




RESISTOR lOK 5? -25W FC TC=-400/ 4-700 


01121 


CB1035 


A24R25 


0683-1015 




RESISTOR 100 5% .25W FC TC==400/4-500 


01121 


CB1015 


A24R26 


0698-4436 




RESISTOR 24. 9K 1* .125W F TC=04-100 


24546 


C4-I/8-T0-2492-F 


424R27 


0757-0444 




RESISTOR 12. IK 1% .125H F TC=04-=100 


24546 


C4-1/8-T0-1212-F 


A24R28 


0698-3620 


1 


RESISTOR 100 5% 2W MO TC = 0 +- 200 


24546 


FP42-2-T00-100R-J 


424R29 


0757-0462 


1 


RESISTOR 75K 1% .125W F TC=0-<— 100 


24546 


C4-1/8-T0-7502-F 


A24R30 


0698-4486 




RESISTOR 24. 9K IX .125W F TC=04-=100 


24546 


C4-1/8-T0-2492-F 


A24R31 


0683-1015 




RESISTOR 100 5X -25H FC TC=-400/4-500 


01121 


CB1015 


424R32 


0698-4483 


1 


RESISTOR 18. 7K IX .125H F TC=04-100 


24546 


C4-1/8-T0-1872-F 


A24R33 


0683-1015 




RESISTOR 100 5X .25H FC TC=-400/4^500 


01121 


CB1015 


A24R34 


0683-1025 




RESISTOR IK 5X .25W FC TC=-400/4-600 


01121 


CB1025 


A24UI 


1820-0630 




IC HC 4044P DIGITAL 


04713 


MC4044P 


A24U2 


1826-0066 




IC AMPL 


07263 


777HC 


A24U3 


1826-0043 




IC LH307H AMPL 


27014 


LM307H 








A24 MISCELLANEOUS 








1205-0033 




HEAT-OISSIPATOR SGL TO-5/TQ-39 PKG 


28480 


1205-0033 




5020-2045 




EXTRACTOR CARD 


28480 


5020-2045 


A25 


00312=60025 


1 


PHASE LOCK ASSEMBLY 


28480 


00312-60025 


A25C1 


0150-0050 




CAPACITOR-FXD lOOOPF 4-80-20X 1090HVDC 


28460 


0150-0050 


A25C2 


0140-0205 


1 


CAPACITOR-FXD 62PF 4--5X 3O0HVOC MICA 


72136 


OM15E620J0300WV1CR 


A25C3 


0180-0116 




CAPACITOR-FXD; 6.8UF>-10X 35VDC TA 


56289 


1500685 X9035B2 


A25C4 


0160-2206 




CAPACITOR-FXD 160PF 4«5X 300WVDC MICA 


26480 


0160-22 06 


425C5 


0150-0050 




CAPACITOR-FXD lOOOPF 4-80-20X lOOOWVOC 


28480 


0150- 0050 


A25C6 


0150-0050 




CAPACITOR-FXD lOOOPF -fSO-ZOX lOOOWVOC 


28480 


0150- 0050 


A25C7 


0150-0050 




CAPACITOR-FXD lOOOPF +80-20X lOOOWVOC 


28480 


0150-0050 


A25C8 


0160-2205 


1 


CAPACITOR-FXD 120PF 4-5X 300WV0C MICA 


28480 


0160-2205 


A25C9 


0160-0134 


1 


CAPACITOR-FXD 220PF 4-5X 300WVDC MICA 


28480 


0160- 0134 


A25C10 


0140-0196 


4 


CAPACITOR-FXD 150PF 4-5X 300WVDC MICA 


72136 


0M15F151J0300WV1CR 


A25C11 


0180-0291 




CAPACITOR-FXD; 1UF-4-10X 35VOC TA-SOLID 


56289 


15001 05X9035A2 


A25C12 


0170-0078 


1 


CAPACITOR-FXD .47UF 4--5X 150WVDC POLYE 


84411 


663UW4745L5 


A25C13 


0180-0116 




CAPACITOR-FXD; 5.8UF+-10X 35VOC TA 


56289 


1500665X9035R2 


A25C14 


0180-0291 




CAPACITOR-FXD; 1UF»-I0X 35V0C TA-SOLIO 


56289 


1500105 X9035A2 


A25C15 


0180-0116 




CAPACITOR-FXD; 6.8UF+-10X 35VDC TA 


562B9 


1500685 X9035B2 


A25C16 


0180-0116 




CAPACITOR-FXD; 6.8UF*-10X 35VOC TA 


56269 


150D665X9035B2 


A25C17 


0150-0121 




CAPACITOR-FXO .lUF 4-80-20X 50WVOC CER 


28480 


0150-0121 


A25C18 


0150-0121 




CAPACITOR-FXD .lUF 4-80-20X 50WVDC CER 


28480 


0150-0121 


A25C19 


0160-2143 


23 


CAPACITOR-FXO 2000PF ♦80-20X lOOOWVOC 


28480 


0160-2143 


A25C20 


0150-0121 




CAPACITOR-FXO .lUF 4-80-20X 50WVDC CER 


28480 


0150-0121 


A25CR1 


1910-0016 




OIODE-GE 60V 60NA lUS 00-7 


28480 


1910-0016 


A25CR2 


1901-0040 




DIODE-SWITCHING BOV 50NA 2NS DQ-35 


28 4S0 


1901-0040 


A25CR3 


1901-0179 


10 


DIOOE-SHITCHING 15V 50NA 750PS DO-7 


28480 


1901-0179 


A25CR4 


1901-0179 




DIODE-SWITCHING 15V 50NA 750PS DO-7 


28480 


1901-0179 


A25CR5 


1901-0025 




OlOOE-GEN PRP lOOV 200NA DO-7 


28480 


1901-0025 



See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


&25CR6 


1902-0188 


1 


OlOOE-ZNR 4.12V 5* 00-7 P0».4W TC*-.041? 


04713 


SZ 10939-71 


A25LI 


9140-0042 


1 


COIL-VAR 270NH/410NH BSHG HT6 


09250 


18-378 


A25L2 


9100-1620 


5 


COIL-FXD HOLOEO RF CHOKE 15UH 10* 


24226 


15/152 


A25L3 


9100-1620 




COIL-FXD MOLDED RF CHOKE 15UH 10* 


24226 


15/152 


A25L4 


9 100-1620 




COIL-FXD MOLDED RF CHOKE 15UH 10* 


24226 


15/152 


A25L5 


9100-1620 




COIL-FXD MOLDED RF CHOKE 15UH 10* 


24226 


15/152 


A25L6 


9100-1620 




COIL-FXD MOLDED RF CHOKE 15UH 10* 


24226 


15/152 


A25Q1 


1854-0087 




TRANSISTOR NPN SI PD»360MW FT»75MHZ 


28480 


1854=0087 


A2502 


1854-0087 




TRANSISTOR NPN SI PD»360MW FT=75MHZ 


28480 


1854-0087 


A25Q3 


1853-0010 




TRANSISTOR PNP SI TO-18 PD=360MH 


28480 


1853-0010 




1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0=36OMW 


28480 


1854-0005 


A25Q5 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0=360MW 


28480 


1854-0005 


A25Q5 


1854-0087 




TRANSISTOR NPN SI PD=360MH FT=75MHZ 


28480 


1854-0087 


A25Q7 


1854=0087 




TRANSISTOR NPN SI PD=360MH FT=75MHZ 


28480 


1854-0087 


A25R1 


0 698-0083 




RESISTOR 1.96K 1* .125M F TC»0+-100 


16299 


C4-1/8-T0-1961-F 


A25R2 


0698-3445 


. 1 


RESISTOR 348 1* .125H F TC*0+-100 


16299 


C4-1/8-T0-348R-F 


A25R3 


0757-0438 




RESISTOR 5.11K 1* .125H F TC*0+-100 


24546 


C4-1/8-T0-5111-F 


A25R^ 


0757-0421 




RESISTOR 825 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-B25R-E 


A25R5 


0757-0279 




RESISTOR 3.16K 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A25R6 


0698-4037 


5 


RESISTOR 46.4 1* .125W F TC»0+-100 


16299 


C4-1/8-T0-46R4-F 


A25R7 


0757-0395 


1 


RESISTOR 56.2 1* .125H F TC*0+-100 


24546 


C4-1/8-T0-55R2-F 


A25R8 


0757-1094 




RESISTOR 1.47K 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-I471-F 


A25R9 


0698-3438 




RESISTOR 147 1* .125H F TC*04-=100 


16299 


C4-1/8-T0-147R-F 


A25R10 


0757-0280 




RESISTOR IK 1* .125W F TC»0+=100 


24546 


C4-1/8-T0-1001-F 


A25R11 


0698-3156 




RESISTOR 14.7K 1* .125H F TC»0+=100 


16299 


C4-1/8-T0-I472-F 


A25R12 


0 757-0290 




RESISTOR 6.19K 1* .125W F TC=0+-100 


19701 


MF4C1/8-T0-S191-F 


A25R13 


0757-0441 




RESISTOR 8.25K 1* .125M F TC=0+-100 


24546 


C4-I/8-T0-8251-F 


A25R14 


2100-1759 


2 


RESI STOR-TRMR 2K 5* WH SIOE-AOJ 1-TURN 


GB027 


CT-106-4 


A25R15 


0757-0441 




RESISTOR 8.25K 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-8251-F 


A25R16 


0757-0459 


1 


RESISTOR 56. 2K 1* .125W F TC=0+-100 


24546 


X4-1/8-T0-5622-F 


A25R17 


0698-3450 




RESISTOR 42. 2K 1* .125W F TC=0<-100 


16299 


C4-1/8-T0-4222-F 


A25R18 


0757-0441 




RESISTOR 8.25K 1* .125M F TC=0<-100 


24546 


C4-1/8-T0-8251-F 


A25R19 


0757-0290 




RESISTOR 6.19K 1* -125M F TC*0^-100 


19701 


MF4C1/8-T0-6191-F 


A25R20 


0757-0289 




RESISTOR 13.3K 1* .125H F TC=0-h»100 


19701 


MF4C1/8-T0-1332-F 


A25R21 


0698-3450 




RESISTOR 42. 2K 1* .125H F TC=01-100 


16299 


C4-1/8-T0-4222-F 


A25R22 


0698-3159 


1 


RESISTOR 26-lK 1* .125M F TC=0+“100 


16299 


C4-1/8-T0-2612-F 


A25R23 


0757-0439 




RESISTOR 6.81K 1* .125H F TC=0+=100 


24546 


C4-1/8=T0-5B11-F 


A25R24 


2100-1759 




RESISTOR-TRMR 2K 5* WW SIDE-ADJ 1-TURN 


GB027 


CT-106-4 


A25R25 


0698-0083 




RESISTOR 1.96K I* .125H E TC=0T-100 


16299 


C4-1/8-T0-1961-F 


A25R26 


0757=0290 




RESISTOR 6.19K 1* .125W F TC=0+=100 


19701 


HF4C1/8-T0-6191-F 


A25R27 


0698-0083 




RESISTOR 1.96K 1* .125H F TC-0+-100 


16299 


C4-1/8-T0-1961-F 


A25R28 


0757-0417 




RESISTOR 562 1* .125H F TC=0<-=100 


24546 


C4-1/B-T0-562R-F 


A25R29 


0757-0444 




RESISTOR 12. IK 1* -125W F TC=0+-100 


24546 


C4-1/8-T0-1212-F 


A25R30 


0757-0289 




RESISTOR 13.3K 1* .125H F TC*0+-100 


19701 


MF4C1/8-T0-1332-F 


A25T1 


9100-1770 


1 


TRANSFORMER 


28480 


9100-1770 








A25 MISCELLANEOUS 




*■ 




5020-2045 




EXTRACTOR CARD 


28480 


5020=2045 


A26 


00312-66526 


1 


1 MHZ REFERENCE OSCILLATOR ASSEMBLY 


28480 


00312-66526 




00312-80003 


1 


EXTRACTOR CARO 


28480 


00312-80003 


A26C1 


0140-G109 


2 


CAPACITOR-FXD 209PF +-2* 500HVDC MICA 


72136 


DM15E209RB0500WV1CR 


A26C2 


0150-0093 




CAPACITOR-FXD .OIUF 4-80-20* lOOHVDC CER 


28480 


0150- 0093 


A26C3 


0 180-0116 




CAPACITOR-FXD; 6.8UF4--10* 35VDC TA 


56289 


1500685X903582 


A26C4 


0180-0116 




CAPACITOR-FXO; 6.8UF4-10* 35VDC TA 


56289 


150D685 X9035B2 


A26C5 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVOC CER 


28480 


0150- 0093 


A26C6 


0140-0191 




CAPACITOR-FXO 56PF +-5* 300WV0C MICA 


72136 


DM15E560J0300HV1CP 


A26C7 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVOC CER 


28480 


0150=0093 


A26C8 


0150-0093 




CAPACITOR-FXO .OIUF +80-20* lOOWVOC CER 


28480 


0150-0093 


A26C9 


0140-0191 




CAPACITOR-FXD 56PF +-5* 300HVDC MICA 


72136 


DM15E560J 0300WVICR 


A26C10 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVOC CER 


28480 


0150- 0093 


A26C11 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVOC CER 


28480 


0150-0093 


A26C12 


0140-0191 




CAPACITOR-FXO 56PF +-5* 300WVOC MICA 


72136 


OM15E550J0300WVICR 


A26C13 


0150-0093 




CAPACITOR-FXO .OIUF +80-20* lOOWVOC CER 


28480 


0150-0093 


A26C14 


0150-0093 




CAPACITOR-FXO .OIUF +80-20* lOOWVOC CER 


28480 


0150-0093 ) 


A26C15 


0140-0191 




CAPACITOR-FXO 56PF +-5* 300HV0C MICA 


72136 


OM15E560J0300WVICR ! 

1 


A26C16 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVOC CER 


28480 


0150-0093 1 


A26C17 


0 150-0093 




CAPACITOR-FXO .OIUF +80=20* lOOWVOC CER 


28480 


0150-0093 


A26C18 


0140-0191 




CAPACITOR-FXO 56PF +=5* 300WV0C MICA 


72136 


DM15E560J0300WV1CR 


A26C19 


0150-0093 




CAPACITOR-FXO .OIUF +80-20* lOOWVOC CER 


26480 


0150-0093 j 


A26C20 


0 160- 2263 


■ 


CAPACITOR-FXD 18 PF +-5% 500WVDC CER 


28460 


0160- 2263 ] 

! 



See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Nufnber 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


42bC21 


0130" 0016 


1 


CAPACITOR-V TRMR-CER 5/25PF 350V PC-MTG 


72982 


557-610-39A 


A26C22 


0150-0093 




CAPACITOR-FXO .OIUF 4-80-20% lOOWVDC CER 


28480 


0150-0093 


A26C23 


0160-3622 




CAPACITDR-FXD .lUF 4-80-20% lOOWVOC CER 


23400 


0160-3622 


A26C24 


0150-0093 




CAPACITOR°FXD .OIUF 4-B0=20% lOOWVDC CER 


28480 


0150-0093 


A26C25 


0150-0093 




CAPACITOR“FXD .OIUF 4-80-20% lOOWVDC CER 


28480 


0150=0093 


A26C26 


0150-0093 




CAPACITnR°FXD .OIUF 4-80-20% lOOWVDC CER 


28480 


0150- 00Q3 


A26C27 


0150-0093 




CAPACITOR-FXD .OIUF 4-80-20% lOOWVDC CER 


20480 


0150-0093 


A26C28 


0150-0093 




CAPACITOR-FXO .OIUF 4-80=20% lOOWVDC CER 


28480 


0150-0093 


A26C29 


0160-0205 


2 


CAPACITOR-FXD lOPF 4-5% 500WVDC MICA 


28400 


0160=0205 


A26C30 


0140-0109 




CAPACITOR-FXD 209PF 4-2% 500WVDC MICA 


72136 


DM15F209RG0500WV1CR 


A26C31 


0150-0093 




CAPACITOR-FXD .OIUF 4-80-20% lOOWVDC CER 


28480 


0150-0093 


A26C32 


0160-0938 




CAPACITOR-FXO lOOOPF 4-5% lOOWVDC MICA 


53021 


D15C1E102J 


A26C33 


0150-0093 




CAPACITOR°FXD .OIUF 4-80-20% lOOWVDC CER 


29480 


0150-0093 


A26C34 


0160-3622 




CAPACITOR-FXD .lUF 4-80=20% lOOWVDC CER 


2R40O 


0160=362? 


A26C35 


0150-0093 




CAPACITOR-FXD .OIUF 4-80=20% lOOWVDC CER 


2B4R0 


0150=0093 


A26CR1 


1910-0016 




DI0DE=G5 60V 60NA lUS OQ-7 


28480 


1910-0016 


A26CR2 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A26fR3 


1901-0040 




DIODE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A26LI 


9100-2459 


2 


COIL-FXO MOLDED RF CHOKE 121UH 1% 


06 560 


10176-38F 


A26L2 


9100-2459 




COIL-FXD MOLDED RF CHOKE 121UH 1% 


06 560 


10176-38C 


A26Q1 


1854-0071 




TRANSISTOR NPN SI P0=300MW FT=200MHZ 


28480 


1854- 0071 


A26Q2 


1854-0071 




TRANSISTOR NPN SI P0=300MW FT=200MHZ 


28480 


1854-0071 


A26Q3 


1854-0071 




TRANSISTOR NPN SI PO=300MW FT=20CMHZ 


28480 


1854-0071 


A26QA 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A2605 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A2606 


1854-0071 




TRANSISTOR NPN SI PD=30CMW FT=20CMHZ 


28480 


1854-0071 


A26Q7 


1854-0071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A26Q8 


1854-0071 




TRANSISTOR NPN SI P0=300MW FT=»200HHZ 


28480 


1854-0071 


A26Q9 


1854-C071 




TRANSISTOR NPN SI PD=300MW FT=200MHZ 


28480 


1854-0071 


A2ftQ10 


1854«0005 




TRANSISTOR NPN 2N708 SI TO-18 PD=360MW 


28480 


1854-0005 


A2&Q1L 


1854-0215 




TRANSISTOR NPN SI PO=353MW FT=300MHZ 


04713 


SPS 3611 


A26012 


1853-0020 




TRANSISTOR PNP SI P0=300MW FT=150MHZ 


28480 


1853-0020 


A26Q13 


1653- 0020 




TRANSISTOR PNP SI PD=300MW FT=150MHZ 


2848C 


1853-0020 


A26P1 


0683-1015 




RESISTOR 100 5% .25W FC TC==400/4-500 


01121 


C81015 


A26R2 


0698-4423 


1 


RESISTOR 1.37K 1% .125W F TC=04-100 


16299 


C4-1/8-T0-1371-F 


A26R3 


0683-1015 




RESISTOR 100 5% .25W FC TC==400/ 4-500 


01121 


CB1015 


A26RA 


0698-3558 




RESISTOR 4.02K 1% .125W F TC=04-100 


16299 


C4=l/fi-T0-4021-F 


A26R5 


0757-0449 




RESISTOR 20K 1% .125W F TC=04-»100 


24546 


C4-l/8=T0=2002-F 


A26R6 


0757-0438 




RESISTOR 5.11K 1% .125W F TC=04-100 


24546 


C4-1/8-T0-5U1-F 


A26R7 


0698-3152 




RESISTOR 3.48K 1% .125W F TC=04-100 


16299 


C4-1/8-T0-34BI-F 


A26R8 


0683-1015 




RESISTOR 100 5% .25W FC TC=-400/4-500 


01121 


CP1015 


A26P9 


0698-4474 


2 


RESISTOR 8.45K 1% .125H F TC=04-100 


24546 


C4-1/R-T0-8451-F 


A26R10 


0683-1025 




RESISTOR IK 5% .25W FC TC=-400/4-600 


01121 


CB1025 


A26R11 


0757=0440 




RESISTOR 7.5K 1% .125W F TC = 04— 100 


24546 


C4-1/8-T0-7501-F 


A26RI2 


0683-1015 




RESISTOR 100 5% .25W FC TC=»400/4-500 


01121 


C81015 


A26R.13 


0698-3151 




RESISTOR 2.87K 1% .125W F TC=04-100 


16299 


C4-1/8-T0-2S71-F 


A26R1A 


0683-1025 




RESISTOR IK 5% .25W FC TC= = 400/4-600 


01121 


CB1025 


426R15 


0757-0440 




RESISTOR 7.5K 1% .125W F TC=04— 100 


24546 


C4»1/8-T0-7501-F 


A26R16 


0683=1015 




RESISTOR 100 5% .25W FC TC==400/4-500 


01121 


CB1015 


A26R17 


0757-0430 


1 


RESISTOR 2.21K 1% .125W F TC*04-100 


24546 


C4-1/8-T0-2211-F 


A26R18 


068 3-1025 




RESISTOR IK 5% .25W FC TC==400/4-600 


01121 


CB1025 


A26R19 


0698-3155 




RESISTOR 4.64K 1% .125W F TC=04-100 


16299 


C4-1/8-T0-4641-F 


A26R20 


0757-0440 




RESISTOR 7.5K 1% . 125W F TC=04-»100 


24546 


C4-1/8-T0-7501-F 


A26R21 


0683-1015 




RESISTOR 100 5% .25W FC TC=-400/4-500 


01121 


CP1015 


A26R22 


0698-4474 




RESISTOR 8.45K 1% -125H F TC=04-100 


24546 


C4=1/8=T0-8451-F 


A26R23 


0683-1025 




RESISTOR IK 5% .25W FC TC= = 400/4-600 


01121 


CB1025 


A26R2A 


0757-0442 




RESISTOR lOK 1% .125W F TC=04-L00 


24546 


C4-1/8-T0-1002-F 


A26R25 


0683-1015 




RESISTOR 100 5% .25W FC TC==400/ 4-500 


01121 


C01O15 


A26R26 


0757=0449 




RESISTOR 20K 1% .125W F TC = 04-100 


24546 


C4-1/8-TO-2002-F 


A26R27 


0683-1025 




RESISTOR IK 5% .25W FC TC=-400/4-600 


01121 


CB1025 


A26R28 


0683-1015 




RESISTOR 100 5% .25W FC TC=-400/ 4-500 


01121 


CB1015 


A26R28 


0757-0465 




RESISTOR lOOK 1% .125W F TC=04-“100 


24546 


C4-1/8=T0-1003-F 


A26R30 


0757-0465 




RESISTOR lOOK 1% .125W F TC = 04— 100 


24546 


C4-1/8-T0-1003-F 


A26R31 


0757- 0438 




RESISTOR 5.11K 1% .125W F TC=04-=100 


24546 


C4-1/8-T0-5111-F 


A26R32 


0683-1015 




RESISTOR 100 5% .25W FC TC=-400/4-500 


01121 


CR1015 


A26P33 


069 6-3225 


2 


RESISTOR 1.43K 1% -125H F TC=04-=100 


16299 


C4-1/8-T0-1431-F 


A26R34 


0757-0439 




RESISTOR 6.8LK 1% .125W F TC=04-100 


24546 


C4-1/8-T0-6811-F 


A26R35 


2100-1760 




RESI STOP-TRMR 5K 5% WW SIDE-AOJ 1*TURN 


GB027 


CT-106-4 


A26R36 


0683-1015 




RESISTOR 100 5% .25W FC TC=-400/ 4-500 


01121 


C81015 


A26R37 


0757-0279 




RESISTOR 3.16K 1% .125H F TC=04-=100 


24546 


C4-1/8-T0-3161-F 


A26R38 


0757-0394 




RESISTOR 51.1 1% .125W F TC=04— 100 


24546 


C4=1/8=T0-51R1-F 


A26R39 


0757-0420 




RESISTOR 750 1% .125W F TC=04-=100 


24546 


C4-1/8-T0-T51-F 


A26R40 


0757-0399 


1 


RESISTOR P2.5 1% .125W F TC=04— 100 


24546 


C4-1/8-TO-0ZR5-F 



See introduction to this section for ordering information 

6-22 

FREE SCAN IN PUBLIC DOMAIN, NOT FOR RESALE 
















Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 
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Mfr Part Number 


ft26R41 


0683=1015 




RESISTOR 100 5? .25W FC TC=-400/+500 


01121 


CB1015 


426R42 


0698-4438 


1 


RESISTOR 3.09K IX ,125W F TC=0+-100 


16299 


C4-1/8-T0-3O91-F 


A26R43 


0693-3279 


3 


RESISTOR 4.99K IX .125W F TC=0+=100 


16299 


C4-1/8-T0-6991-F 


426R^4 


0698-3558 




RESISTOR 4.02K IX .125W F TC=0+=100 


16299 


C4-l/8»T0“%021-F 


426R45 


0683-1025 




RESISTOR IK 5X .25W FC TC=-400/-f600 


01121 


CB1025 


A26R^6 


0757=0280 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A26R^7 


0757-0277 




RESISTOR 49.9 IX .125W F TC=0*-100 


24546 


C4-1/8-T0-6992-F 


t26R'^8 


0698-3225 




RESISTOR 1.43K IX .125W F TC = 0^-100 


16299 


C4-1/8-T0-1431-F 


A2&RA9 


0757-0277 




RESISTOR 49.9 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-6992-F 


A26R50 


0757-0280 




RESISTOR IK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A26R51 


0698-4435 


2 


RESISTOR 2.49K IX .125W F TC«0+=100 


16299 


C4-1/8-T0-2491-F 


A26R52 


0757-0440 




RESISTOR 7.5K IX . 125W F TC=0<--100 


24546 


C4-1/8-T0-7501-F 


A26R53 


068 3-1015 




RESISTOR 100 5X .25W FC TC»-400/+500 


01121 


CB1015 


A26Y1 


0410-0133 


1 


CRYSTALtQUARTZ 


28480 


0410-0133 




1251-3305 


1 


CONNECTOR 4-PIN M POST TYPE 


27264 


09-65-l041*2244-4A» 


A27 






NOT ASSIGNED 






428 


00312-66520 


1 


28-45 MHZ OSCILLATOR G DIV. N COUNTER 


28480 


00312-66520 


A28GI 


0180-1746 




CAPACITOR-FXD; 15UF4--10X 20V0C TA-SOLID 


1 56289 


150D156X902082 


A28C2 


0160-3622 




CAPACITOR-FXO .lUF +80-20X lOOWVOC CER 


28480 


0160-3622 


A28C3 


0160-3622 




CAPACITOR-FXD .lUF +0O=2OX lOOWVDC CER 


28480 


0160-3622 


A28C<f 


0180-1779 




CAPACITOR-FXO; 18UF+-10X 35V0C TA-SOLIO 


56289 


150D186X9035R2 


A28C5 


0150-0093 




CAPACITOR-FXD .OIUF +80-20X lOOWVDC CER 


28480 


0150-0093 


A28C6 


0150-0093 




CAPACITOR-FXD .OlUF +80-20X lOOWVDC CER 


28480 


0150-0093 


428C7 


0140-0149 




CAPACITOR-FXD 470PF +-5X 300WVDC MICA 


72136 


DM15F471J0300WV1CR 


428C8 


0140-0149 




CAPACITOR-FXD 470PF *^ 5 % 300WVDC MICA 


72136 


DM15F471J0300WVICR 


A28C9 


0160-3622 




CAPACITOR-FXO .lUF ♦BO-ZOX lOOWVDC CER 


28480 


0160- 3622 


A23C10 


0160-2209 




CAPACITOR-FXO 360PF +-5X 300WVDC MICA 


, 28480 


0160-22 09 


A23CU 


0121-0430 


3 


CAPACITOR-V TRMR-AIR 1.4/9. 2PF 350V 


74970 


189-0503=125 


A28C12 


0150-0042 


1 


CAPACITOR-FXD 4.7PF +-5X 500WVDC TI DIOX 


96121 


TYPE QC 


A28C13 


0160-0363 


1 


CAPACITOR-FXO 620PF -f-SX 300WVDC MICA 


28480 


0160“ 0363 


A23C14 


0140-0149 




CAPACITOR-FXO 470PF 300WVDC MICA 


72136 


DM15F471J0300WVICR 


A28C15 


0150-0093 




CAPACITOR-FXD .OIUF +80-20X lOOWVDC CER 


28480 


0150-0093 


A28C16 


0150-0093 




CAPACITOR-FXD .OIUF <-80-20X lOOWVDC CER 


28480 


0150-0093 


428C17 


0 150-0093 




CAPACITOR-FXD .OIUF +80-20X lOOWVDC CER 


28480 


0150-0093 


A28C18 


0180-1746 




CAPACITOR-FXD; 15UF+-10X 20V0C TA-SOLIO 


56289 


1500156 X9020B2 


A28C19 


0160- 3622 




CAPACITOR-FXD .lUF ♦80-20X lOOWVDC CER 


28480 


0160-3622 


A28C20 


0150-0093 




CAPACITOR-FXO .OIUF +80-20X lOOWVOC CER 


28480 


0150-0093 


A28C21 


0150-0093 




CAPACITOR-FXD .OIUF ♦80-20X lOOWVDC CER 


28480 


0150-0093 


A28C22 


0180-1715 


1 


CAPACITOR-FXD; 150UF4-10X 6VDC TA-SOLIO 


56289 


150D157X9006R2 


A28C23 


0150-0093 




CAPACITOR-FXD .OIUF +80-20X lOOWVOC CER 


28480 


0150-0093 


A28C24 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20X lOOWVOC CER 


28480 


0150-0093 


A28C25 


0150-0093 




CAPACITOR-FXO .OIUF +80-20X lOOWVDC CER 


28460 


0150-0093 


A28C26 


0150-0093 




CAPACITOR-FXO .OIUF +80-20X lOOWVDC CER 


26480 


0150-0093 


A28C27 


0150-0093 




CAPACITOR-FXD .OIUF ♦80-20X lOOWVDC CER 


28480 


0150-0093 


A28C20 


0150-0093 




CAPACITOR-FXO .OIUF +80-20X lOOWVDC CER 


28480 


0150- 0093 


A28C29 


0 160-3622 




CAPACITOR-FXO .lUF ♦SO-ZOX lOOWVDC CER 


2B480 


0160-3622 


A28C30 


0180-1746 




CAPACITOR-FXD; 15UF-f-10X 20VDC TA-SOLTD 


56289 


1500155X902082 


A28CR1 


0 122-0083 


2 


OlOOe-VVC 36.7PF 5X BVR=20V 00-7 


2B460 


0122-0083 


A28L1 


9100-3482 


2 


TRANSFORMER# RF 


28480 


9100-3492 


A28L2 


9140-0210 




COIL-FXO MOLDED RF CHOKE lOOUH 5X 


24226 


15/103 


A28L3 


9140-0210 




COIL-FXD MOLDED RF CHOKE lOOUH 5X 


24226 


15/103 


A28L4 


9100-1644 




COIL-FXO MOLDED RF CHOKE 330UH 5X 


24226 


19/333 


428L5 


9100-0541 




COIL-FXD MOLDED RF CHOKE 250UH lOX 


20480 


9100-0541 


428L6 


9100-3333 


1 


COIL-FXO MOLDED RF CHOKE 2.2UH 5X 


24226 


9404 


428L7 


9 100-0541 




COIL-FXO MOLDED RF CHOKE 250UH lOX 


28480 


9100-0541 


A2801 


1854-0345 


12 


TRANSISTOR NPN 2N5179 SI TO-72 PD»200MW 


04713 


2N5179 


A2802 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 P0=200MW 


04713 


2N5179 


42303 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 PO=200MH 


04713 


2N5179 


A28Q4 


1854-0345 




TRANSISTOR NPN 2N5179 SI TD-72 PD=200MW 


04713 


2N5179 


A28Q5 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 PO*200MW 


04713 


2N5179 


42806 


1853-0203 




TRANSISTOR PNP SI TO-18 P0=360MH 


28480 


1853-02 03 


A2807 


1 854-0019 




TRANSISTOR NPN SI TO-18 PD=360MW 


28460 


1854-0019 


A28RI 


0 757-0442 




RESISTOR lOK IX .125W F TC=0«-100 


24546 


C4-1/8-TO-1002-F 


428R2 


0698-4419 


1 


RESISTOR 210 IX .125W F TC*0+-100 


24546 


C4-1/8-T0-210R-F 


A28R3 


0757-0401 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/8-TO-I01-F 


A28R4 


0757-0277 




RESISTOR 49.9 IX . 125W F TC=0+-100 


24546 


C4-1/8-T0-4992-F 


A28R5 


0757-0453 


2 


RESISTOR 30. IK IX .125W F TC*0^100 


24546 


C4-1/8-T0-3012-F 


A28R6 


0757=0453 




RESISTOR 30. IK IX .125W F TC=0*-100 


24546 


C4-1/8-T0-3012-F 


428R7 


0757-0401 




RESISTOR 100 IX .125W F TC=0+=100 


24546 


C4-1/8-T0-101-F 


A28R8 


0757-0277 




RESISTOR 49.9 IX . 125W F TC=04-100 


^4546 


C4-1/8-T0-4992-F 


A28R9 


0757-0442 




RESISTOR lOK IX .125W F TC*0<-100 


24546 


C4-1/8-T0-1002-F 


A28R10 


0698-3279 




RESISTOR 4.99K IX .125W F TC=0^-100 


16 299 


C4-1/8-T0-4991-F 



See introduction to this section for ordering information 

FREE SCAN IN PUBLIC DOMAIN, NOT FOR RES'ALE 










Model 312B/D 



Reference 

Designation 



HP Part 
Number 



0683-1025 

0683-2025 

0757-0401 

0757-0277 

0683-1025 



0757-0401 

0683-2025 

0757-0277 

0683-1025 

0683-1015 



0757=0277 

0683-1015 

0683-1025 

0683-1025 

0683-3925 



0683=1025 

0683-4715 

0683-2715 

0683-2715 

0683-5125 



0683-5125 
0683-1025 
068 3-2025 
0683-2025 
0683-2025 



0683-2025 

0683-2025 

0683-2025 



1820=0686 

1820-0751 

1820-0469 

1820=0629 

1820-0751 



0160-2143 

0160-2143 

0160-2143 

0160-2143 

0160-2143 



0160-2143 
0160-2143 
0 160-2143 
0160-2240 
0160-2240 



0160-2143 
0160-2143 
0 160-2259 
0150-0093 
0150-0096 



0160-2259 

0140-0214 

0160-2204 

0160-0376 

0150-0093 



0150-0096 

0150-0093 

0150-0093 

0150-0093 

0150-0093 



0150-0093 

0150-0093 

0180-0197 



1901-0179 

1901-0179 

1901-C179 

1901=0179 




Table 6-3. Replaceable Parts 



Description 


Mfr 

Code 


Mfr Part Number 


RESISTOR IK 5X .25W FC TC=-400/^600 


01121 


CB1025 


RESISTOR 2K 5% .25H FC TC=-400/*700 


01121 


C62025 


RESISTOR 100 1* .125W F TC»0+-100 


24546 


C4-1/8-TO-I01-F 


RESISTOR 49.9 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-4992-F 


RESISTOR IK 5% .25H FC TC=-400/*600 


01121 


CB1025 


RESISTOR 100 U .125M F TC=0*^-100 


24546 


C4-1/8-TO-101-F 


RESISTOR 2K 5* .25W FC TC=-400/+700 


01121 


C82025 


RESISTOR 49.9 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-4992-F 


RESISTOR IK 5* .25W FC TC»=400/*600 


01121 


CB1025 


RESISTOR 100 5* .25W FC TC»=400/+500 


01121 


CB1015 


RESISTOR 49.9 1* .125W F TC=04-100 


24546 


C4-1/8-T0-4992-F 


RESISTOR 100 5* .25W FC TC=-400/*500 


01121 


CB1015 


RESISTOR IK 5% .25H FC TC=-400/<-600 


01121 


CB1025 


RESISTOR IK 5t .25H FC TC*-400/4-600 


01121 


CB1025 


RESISTOR 3.9K 5* .25H FC TC»=400/^700 


01121 


CB3925 


RESISTOR IK 5% .25W FC TC==400/+600 


01121 


CB1025 


RESISTOR 470 5* .25W FC TC*-400/+600 


01121 


CB4715 


RESISTOR 270 5% .25W FC TC=-400/+600 


01121 


CB2715 


RESISTOR 270 5% .25M FC TC=-400/ 4-600 


01121 


CB2715 


RESISTOR 5. IK 5% .25W FC TC=-400/+700 


01121 


CB5125 


RESISTOR 5. IK 5* .25W FC TC=-400/4-700 


01121 


CB5125 


RESISTOR IK 5% .25W FC TC=-400/*600 


01121 


CB1025 


RESISTOR 2K 5* .25W FC TC=-400/+700 


01121 


CB2025 


RESISTOR 2K 5* .25H FC TC==400/4-700 


01121 


CB2025 


RESISTOR 2K 5% .25H FC TC=-400/4-700 


01121 


CB2025 


RESISTOR 2K 5* .25W FC TC==400/+700 


01121 


CB2025 


RESISTOR 2K 5* .25H FC TC=-400/4-700 


0L121 


CB2025 


RESISTOR 2K 5% -25H FC TC=-400/4-700 


01121 


CB2025 


IC SN74S 11 N GATE 


01295 


SN74S11N 


IC SN74 196 N CCWNTER 


01295 


SN74196N 


IC SN74H 102 N FLIP-FLOP 


01295 


SN74H102N 


IC SN74S 112 N FLIP-FLOP 


01295 


SN74S112N 


IC SN74 196 N C0U^^■ER 


01295 


SN74196N 


A28 MISCELLANEOUS 






FIRSTSUMMANTION LOOP MIXER 


28480 


00312-66519 


CAPACITOR-FXD 2000PF 4-80-20« lOOOWVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF *80-20* lOOOWVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF 4-80=20* lOOOHVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000 PF ♦80-20* lOOOWVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF ♦80=20* lOOOWVDC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF ♦80-20* lOOOHVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF ♦80-20* lOOOHVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF +80-20* lOOOHVOC 


28480 


0160-2143 


CAPACITOR-FXD 2PF +-.25PF 5O0WVOC CER 


28480 


0160-2240 


CAPACITOR-FXD 2PF +-.25PF 500WV0C CER 


28480 


0160-2240 


CAPACITOR-FXD 2000PF +80-20* lOOOHVOC 


28480 


0160-2143 


CAPACITOR-FXD 2000PF +80-20* lOOOHVDC 


28480 


0160-2143 


CAPACITOR-FXD 12PF +-5* 500HVOC CER 


28480 


0160-2259 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


CAPACITOR-FXD .05UF +80=20* lOOHVOC CER 


28480 


0150-0096 


CAPACITOR-FXD 12PF +=5* 500HVPC CER 


28480 


0160-2259 


CAPACITOR-FXD 60PF +-5* 300HV0C MICA 


72136 


DM15E60 0J0300WV1C.R 


CAPACITOR-FXD lOOPF +-5* 300WVOC MICA 


26480 


0160-2204 


CAPACITOR-FXD 68PF +-5* 500HVDC MICA 


28480 


0160-0376 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


CAPACITOR-FXD .05UF +80-20* lOOWVDC CER 


28480 


0150-0096 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150- 0093 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150- 0093 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150- 0093 


CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150- 0093 


CAPACITOR-FXO; 2.2UF+-10* 20VOC TA 


56289 


1500225X9020A2 


DIODE-SWITCHING 15V 50NA 750PS 00-7 


28480 


1901-0179 


DIODE-SWITCHING 15V 50NA 750PS 00-7 


28480 


1901-0179 


01 ODE- SWITCHING 15V 50NA 750PS DO-7 


28480 


1901-0179 


OIODE-SWITCHING 15V 50NA 750PS 00-7 


28480 


1901-0179 



See introduction to this section for ordering information 



FREE SCAN IN PUBLIC DOMAIN, NOT FOR RESAI 












Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A29L1 


9140-0129 


1 


COIL-FXO MOLDED RF CHOKE 220UH 5* 


24226 


15/223 


A29L2 


9100-0539 


2 


COIL-FXO MOLDED RF CHOKE lOUH 5% 


24226 


15/102-5% 


429L3 


9100-0539 




COIL-FXD MOLDED RF CHOKE lOUH 5% 


24226 


15/102-5% 


A29Q1 


1853-0016 


1 


TRANSISTOR PNP SI TO-92 PD*30OHW 


284B0 


1853-0016 


A2902 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 PD=360MW 


28480 


1854-0005 


A2903 


1854-0019 




TRANSISTOR NPN SI TO-18 PD=360MM 


28480 


1854-0019 


t 2904 


1854-0019 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A29Q5 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0*360MW 


28480 


1854-0005 


A2906 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0»360MW 


28480 


1854-0005 


A29Q7 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0=36OMW 


28480 


1854-0005 


A29Q8 


1 854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0»360MW 


28480 


1854-0005 


A29Q9 


1854=0071 




TRANSISTOR NPN SI PD*300MW FT=200MHZ 


28480 


1854-0071 


A29Q10 


1854-0071 




TRANSISTOR NPN SI PD*300MW FT»200MHZ 


28480 


1854-0071 


A29R1 


0698-4037 




RESISTOR 46.4 1% .125W F TC=04-100 


16299 


C4-l/8-T0-%6R4-F 


A2°R2 


0698-4037 




RESISTOR 46.4 1* .125W F TC*0+-100 


16299 


C4-1/8-T0-46R4-F 


A29R3 


069 8-0085 


5 


RESISTOR 2.61K 1% .125W F TC«0+-100 


16299 


C4-1/8-T0-2611-F 


A29R4 


0698-3440 




RESISTOR 196 1% .125M F TC*0+-100 


16299 


C4-1/8-T0-I96R-F 


A29R5 


0696-0084 




RESISTOR 2.15K 1% .125M F TC=0+-100 


16299 


C4-1/8-TO-2151-F 


A29R6 


0698-4037 




RESISTOR 46.4 1% .125W F TC»0+-»100 


16299 


C4-1/8-T0-45R4-F 


A29P7 


0698-0085 




RESISTOR 2.61K 1% .125N F TC=0>-100 


16299 


C4^1/8-T0-2611-F 


A29R8 


0698-3440 




RESISTOR 196 1% .125H F TC*0+-100 


16299 


C4-1/0-TO-I96R-F 


A29R9 


0698-0084 




RESISTOR 2.L5K 1* .125H F TC=0+-100 


16299 


C4-1/8-T0-2151-F 


A29R10 


0757-0280 




RESISTOR IK 1% .125W F TC*04-100 


24546 


C4-1/8-TO-I001-F 


A29R11 


069 8- 3440 




RESISTOR 196 It .125H F TC»0+=100 


16299 


C4-1/8-T0-I96R-F 


A29R12 


0698-3440 




RESISTOR 196 1* .125M F TC=04-100 


16299 


C4-1/8-T0-196R-F 


A29R13 


0757-1094 




RESISTQp 1-47K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-IA71-F 


A29R14 


075 7-0274 




RESISTOR 1.21K 1% .125W F TC=0+-100 


24546 


C4-1/8-TO-I213-F 


A29P15 


0757-0274 




RESISTOR 1.21K It .125W F TC=0+»100 


24546 


C4-1/8-T0-I213-F 


A29R16 


0757-0416 




RESISTOR 511 It .125W F TC=04-100 


24546 


C4-I/8-T0-511R-F 


A29R17 


0757-0422 




RESISTOR 909 It .125M F TC=0f--100 


24546 


C4-1/8-TO-909R-F 


A29R18 


0757-0422 




RESISTOR 909 It .125M F TC*0>-100 


24546 


C4-1/8-T0-909R-F 


A29R19 


0698-3444 




RESISTOR 316 It .125W F TC=04-100 


16299 


C4-1/8-TO-316R-F 


A29R20 


0698-3444 




RESISTOR 316 It .125H F TC=0-»--100 


16299 


C4-1/8-T0-316R-F 


A29R21 


0698- 3444 




RESISTOR 316 It .125W F TC*04-=100 


16299 


C4-1/8-TO-316R-F 


A29R22 


0698-3444 




RESISTOR 316 It .125M F TC=0+-100 


16299 


C4-1/8-TO-316R-F 


A29P23 


0757-0397 


5 


RESISTOR 68.1 It .125W F TC*0+-100 


24546 


C4-1/8-T0-68RI-E 


A29R24 


0757-0442 




RESISTOR lOK It .125W F TC=0+=100 


24 546 


C4-I/8-T0-I002-F 


A29R25 


0698-3155 




RESISTOR 4.64K It -125W F TC=0+=100 


16299 


C4-1/8-T0-4541-F 


A29R26 


0757-0402 


2 


RESISTOR 110 It .125M F TC»0^-100 


24546 


C4-1/8-T0-111-F 


A29R27 


0698-0082 




RESISTOR 464 It .125W F TC*0*-100 


16299 


C4-1/8-TO-4640-F 


A29R28 


0757- 0280 




RESISTOR IK It .125W F TC»0+-100 


24546 


C4-I/8-TO-I001-F 


A29R29 


0 69 8-3444 




RESISTOR 316 It .125W F TC=0-»-100 


16 299 


C4-I/8-T0-316R-F 


A29R30 


069 8-3440 




RESISTOR 196 It .125W F TC«0+-100 


16299 


C4-1/8-TO-I96R-F 


A29R3X 


0757=0419 




RESISTOR 681 It -125M F TC=0+-*100 


24546 


C4-1/8-TO-681R-F 


A29R32 


0757-0401 




RESISTOR 100 It .IZSH F TC*0<--100 


24546 


C4-1/8-T0-101-F 


A29R33 


0757-0417 




RESISTOR 562 It .125W F TC=04-100 


24546 


C4-1/8-TO-562R-F 


A29R34 


0698-3446 


3 


RESISTOR 383 It .125W F TC=0+--100 


16299 


C4-1/8-T0-383R-F 


A29R35 


0698-0085 




RESISTOR 2.61K It .125W F TC*0-«»100 


16299 


C4-1/8-TO-2611-F 


A29R36 


0698- 3439 




RESISTOR 178 It .125H F TC»0^-100 


16299 


C4-1/8-T0-178R-F 


A29R37 


0698-3150 




RESISTOR 2-37K It .125W F TC=04-=100 


16299 


C4-1/8-T0-2371-F 


A29R38 


0757-0280 




RESISTOR IK It .125M F TC*0+-100 


24546 


C4-1/8-TO-I001-F 


A29R39 


0757-0279 




RESISTOR 3.16K It .125W F TC»0+-100 


24546 


C4-1/8-T0-3161-F 


A29R40 


0757-0416 




RESISTOR 511 It .125W F TC»0+-100 


24546 


C4-1/8-T0-511R-F 


A29R41 


0757=0394 




RESISTOR 51.1 It .125W F TC*0+-100 


24546 


C4-1/B-T0-51R1-F 


A29T1 


9100-1766 


1 


TRANSFORMER 


82142 


JE1052211 


A29T2 


9 10 0-1767 


1 


TRANSFORMER 


28480 


9100-1767 


A29T3 


9100-1768 


1 


TRANSFORMER 


28480 


9100-1T68 


A29T4 


9100-1769 


1 


TRANSFORMER 


28480 


9100-1769 








A29 MISCELLANEOUS 








5020-2045 




EXTRACTOR CARD 


28480 


5020-2045 


A 30 


00312-60021 


1 


30 MHZ OSCILLATOR ASSEMBLY 


28480 


00312-60021 


A30C1 


0150-0050 




CAPACITOR-FXD lOOOPF «-80-20t lOOOHVDC 


28480 


0150-0050 


A30C2 


0150-0121 




CAPACITOR-FXD .lUF -fSO-aOt 50HV0C CER 


28480 


0150-0121 


A30C3 


0 160-2266 




CAPACITOR-FXD 24PF 500WVDC CER 


2848 0 


0160-2266 


A30C4 


0121-0036 


5 


CAPACITOR-V TRMR-CER 5.5/18PF 350V 


73899 


0V11PR18A 


A30C5 


0160-2150 


1 


CAPACITOR-FXD 33PF +-5t 300MV0C MICA 


28480 


0160-2150 


A30C6 


0 160-2207 


1 


CAPACITOR-FXD 300PF +-5t 300WV0C MICA 


28480 


0160-2207 


A30C8 


0150-0093 




CAPACITOR-FXD .OIUF ♦80-20% lOOWVOC CER 


28480 


0150-0093 


A30C9 


0150-0093 




CAPACITOR-FXD .OIUF +80-20% lOOHVOC CER 


28460 


0150-0093 


A30C10 


0150-0050 




CAPACITOR-FXD lOOOPF +80-20% lOOOMVOC 


28480 


0150- 0050 


A 30 Cl 1 


0150-0050 




CAPACITOR-FXD lOOOPF +80-20% lOOOHVDC 


28480 


0150-0050 



See introduction to this section for ordering information 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Nutnber 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


&30C12 


0150= 0050 


■ 


CAPACITOR-FXO lOOOPF +80-20* lOOOVfVDC 


28480 


0150-0050 


ft30Cl3 


0150-0050 




CAPACITOR-FXO lOOOPF +80-20* lOOOWVDC 


28480 


0150-0050 


&3DC14 


0121-0059 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-HTG 


0086S 


304324 2/8PF NPD 


&30C15 


0121-0059 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304324 2/8PF NPO 


A30C16 


0160-2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A30C17 


0160=2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


284P0 


0160-2143 


A30CR1 


0 122-0211 




OIODE-WC 39PF 10* C4/C25=MIN=1.9 


04713 


SMV31 5-211 


A30CR2 


0122-0211 




OIODE-VVC 39PF 10* C4/C25=MIN=1.9 


04713 


SMV315-211 


A30LI 


9100=1789 




COIL-FXD NON-MOLDEO RF CHOKE .3UH 5* 


73899 


LF2W030 


A30L2 


9140-0112 


2 


COIL-FXO MOLDED RF CHOKE 4.7UH 10* 


24226 


15/471 


A30L3 


9140-0112 




COIL-FXD MOLDED RF CHOKE 4.7UH 10* 


24226 


15/471 


A33Q1 


1854-0019 




TRAMSISTOR NPN SI TO-18 P0=360MW 


2848 0 


1854-0019 


A3002 


1854-0053 


7 


TRANSISTOR NPN 2N2218 SI TO-5 PD=800MH 


04713 


2N2218 


A30Q3 


1854-CC53 




TRANSISTOR NPN 2N22I8 SI TO-5 PO=800MW 


04713 


2N2218 


A33R1 


0757-0289 




RESISTOR 13. 3K 1* .125W F TC=0+-100 


19701 


MF4C1/8-T0-1332-F 


A30R2 


0757-0441 




RESISTOR 8.25K 1* .125W F TC=0+=100 


24546 


C4-1/8-T0-8251-F 


A30R3 


0757-0274 




RESISTOR 1.21K 1* .125W F TC=0+=100 


24546 


C4-1/8-T0-1213-F 


A3QRA 


0757-0438 




RESISTOR 5.11K 1* .125W F TC=0*-100 


24546 


C4-1/8-T0-51H-F 


A30R5 


0757-0442 




RESISTOR lOK 1* .125W F TC=0+=100 


24546 


C4-1/8-T0-1002-F 


A30R6 


0757=0438 




RESISTOR 5.11K 1* .125W F TC=0+=100 


24546 


C4-1/8-T0-5111-F 


A30R7 


0698-3403 


2 


RESISTOR 348 1* .5H F TC=0+-100 


24546 


NA6 


A30R8 


0757-0180 


4 


RESISTOR 31.6 1* .125W F TC=0+-100 


24546 


C5-1/4-T0-31R6-F 


A30R9 


0757-0346 




RESISTOR 10 1* .125W F TC=0+-100 


24546 


C4-1/8-TO-IORO-F 


A30R10 


0757-1092 


1 


RESISTOR 287 1* .5W F TC=0+=100 


19701 


MF7Cl/2-T0-287R-F 


A30R11 


0698=0090 


3 


RESISTOR 464 1* .5W F TC*0+-100 


24546 


NA6 


A30R12 


2100-1755 


1 


RESISTOR-TRMR 100 5* WW SIDE-ACJ 1-TURN 


G0O27 


CT-106-4 


A30R13 


0757-0397 




RESISTOR 68.1 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-68R1-F 


A30R14 


0698-3102 


2 


RESISTOR 237 1* .5H F TC*0+-100 


24546 


NA6 


A30R15 


0757-0438 




RESISTOR 5.11K 1* .125W F TC=0+-100 


24546 


C4-1/0-TO-5111-F 


A30R16 


0757-0180 




RESISTOR 31.6 1* .125W F TC=0+-100 


24546 


C5-1/4-T0-31R6-F 


A30R17 


0757-0401 




RESISTOR 100 1* .125W F TC=0+=100 


24546 


C4-1/8-T0-101-F 


A30S1 


3101-1169 


1 


SWITCH-SL DPDT-NS STD .5A 125VAC/DC 


82389 


llA-1144 








A30 MISCCLLANEOUS 








5020-2045 




EXTRACTOR CARD 


28480 


5020-2045 


A31 


00312=60179 


1 


INPUT MIXER ASSEMBLY 


28480 


00312-60179 


A31C1 


0180-1746 




CAPACITOR-FXO; 15UF+-10* 20VDC TA-SOLID 


56289 


150D156X9020B2 


A31C2 


0180-1746 




CAPACITOR-FXD; 15UF+-10* 20VDC TA-SOLID 


56289 


1500156X902082 


A31C3 


0180-1746 




CAPACITOR-FXD; 15UF+-10* 20V0C TA-SOLIO 


56289 


1500156X902 082 


A31CA 


0180-1746 




CAPACITOR-FXO; 15UF+-10* 20V0C TA-SOLID 


56289 


150D156X902082 


A31C5 


0160-2263 




CAPACITOR-FXO 18PF +-5* 500HVOC CER 


28480 


0160-2263 


A31C6 


0180-0116 




CAPACITOR-FXD; 6.8UF+-10* 35VDC TA 


56289 


1500685X9035B2 


A31C7 


0160-2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C8 


0160-2143 




CAPACITOR-FXD 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C9 


0180-0197 




CAPACITOR-FXD; 2.2UF+-10* 20V0C TA 


56289 


1500225X902 0A2 


A31C10 


0150-0050 




CAPACITOR-FXO lOOOPF +80-20* lOOOWVDC 


28480 


0150-0050 


A31CII 


0150-0050 




CAPACITOR-FXD lOOOPF +80-20* lOOOWVDC 


28480 


0150-0050 


A31C12 


0150-0093 




CAPACITOR-FXO .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


A31C13 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


A31C1A 


0160-2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C15 


0160-2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C16 


0180-1746 




CAPACITOR-FXD; 15UF+-10* 20VOC TA-SOLID 


56 289 


150D156X9020B2 


A31C17 


0121-0162 


1 


CAPACITOR-V TRMR-AIR 1.2/3.5PF 350V 


74970 


189-351-5 


A31C18 


0140-0196 




CAPACITOR-FXD 150PF +-5* 300WVDC MICA 


72136 


DM15F151J0300WV1CR 


A31C19 


0121-0105 


2 


CAPACITOP-V TRMR-CER 9/35PF 200V PC-MTG 


0086S 


304324 9/35PF N650 


A31C20 


0160-2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C21 


0160-2143 




CAPACITOR-FXD 2000PF +80-20* lOOOWVDC 


26480 


0160-2143 


A31C22 


0160-2143 




CAPACITOR-FXD 2000PF +80-20* lOOOWVDC 


28460 


0160-2143 


A31C23 


0150-0050 




CAPACITOR-FXO lOOOPF +80-20* lOOOWVDC 


28480 


0150-0050 


A31C2A 


0140-0196 




CAPACITOR-FXD 150PF +=5* 300WVOC MICA 


72136 


0M15F151J0300WV1CR 


A31C25 


0140-0196 




CAPACITOR-FXO 150PF +-5* 300WV0C MICA 


72136 


DM15F151J0300WV1CR 


A31C26 


0121-0105 




CAPACITOR-V TRMR-CER 9/35PF 200V PC-HTG 


0086S 


304324 9/35PF N650 


A31C27 


0160-2204 




CAPACITOR-FXO lOOPF +-5* 300WVDC MICA 


28480 


0160-2204 


A31C20 


0150-0050 




CAPACITOR-FXD lOOOPF +80-20* lOOOWVDC 


28480 


0150-0050 


A31C29 


0160-2143 




CAPACITOR-FXD 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C30 


0160-2143 




CAPACITOR-FXO 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C31 


0160-2143 




CAPACITOR-FXD 2000PF +80-20* lOOOWVDC 


28480 


0160-2143 


A31C32 


0150-0093 




CAPACITOR-FXO .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


A31C33 


0160-0128 




CAPACITOR-FXO 2.2UF +-20* 25HV0C CER 


284B0 


0160-0128 



See introduction to this section for ordering information 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3LCR1 


1901-0179 


■ 


OIOOE-SHITCHING 15V 50NA 750PS DO-7 


28480 


1901-0179 


A31CR2 


1901-0179 




OIODE-SHITCHING 15V 50NA 750PS 00-7 


28480 


1901-0179 


A31CR3 


1901-0179 




01 ODE-SH ITCHING 15V 50NA 750PS DO-7 


28480 


1901-0179 


A31CR4 


1901-0179 




DIODE-SWITCHING 15V 50NA 750PS DO-7 


28480 


1901-0179 


A31LI 


9140-0120 




COIL-FXD MOLDED RF CHOKE .lUH 20 % 


24226 


9411 




9170-0029 




CORE-SHIELDING BEAD 


02114 


56-590-65A2/4A 


A3LQ1 


1854-0019 




TRANSISTOR NPN SI TO-18 PD«360MW 


28480 


1854-0019 


A3LQ2 


1854-0019 




TRANSISTOR NPN SI TO-18 PD»360MW 


28480 


1854-0019 


A3103 


1854-0005 




TRANSISTOR NPN 2N708 SI TO-18 P0=360MH 


28480 


1854-0005 


A31Q4 


1854-0019 




TRANSISTOR NPN SI TO-18 PD=360MW 


26480 


1854-0019 


A31Q5 


1854-0019 




TRANSISTOR NPN SI TO-18 P0»^360HW 


28480 


1854-0019 


A31Q6 


1853-0015 




TRANSISTOR PNP SI PD»200MH FT=500MHZ 


28480 


1853-0015 


A3107 


1854-0305 




TRANSISTOR NPN SI TO-18 PO«400MH 


28480 


1854-0305 


A3IQ8 


1854-0019 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A31R1 


0 757-0405 




RESISTOR 162 IX •125W F TC»0*-100 


24546 


C4-1/8-T0-162R-F 


A31R2 


0698-3156 




RESISTOR 14. 7K IX .125W F TC*0+-100 


16299 


C4-1/8-T0-1472-F 


A31R3 


0698-3150 




RESISTOR 2.37K IX .125W F TC*0+-100 


16299 


C4-1/8-T0-2371-F 


A31R4 


0698-0085 




RESISTOR 2.61K IX .125H F TC«0-f-100 


16299 


C4-1/8-T0-2611-F 


A31R5 


0757-0180 




RESISTOR 31.6 IX .125M F TC*0+-100 


24546 


C5-1/4-TO-31R6-F 


A31R6 


0757-0401 




RESISTOR 100 IX .125W F TC*04-100 


24546 


C4-1/8-T0-101-F 


A31R7 


0757-0401 




RESISTOR 100 IX .125H F TC*0^-100 


24546 


C4-1/8-TO-I01-F 


A31R8 


0698-3438 




RESISTOR 147 IX .125W F TC=0+-100 


16299 


C4-I/8-T0-147R-F 


A31R9 


0698-3439 




RESISTOR 178 IX .125W F TC»0^-100 


16 299 


C4-1/8-TO-I78R-F 


A31R10 


0757-0402 




RESISTOR 110 IX .125W F TC-O^-lOO 


24546 


C4-1/8-T0-111-F 


A31R11 


0696-3403 




RESISTOR 348 IX .5W F TC-0+-100 


24546 


NA6 


A3IR12 


0698-3439 




RESISTOR 178 IX .125W F TC»04'-100 


16299 


C4-1/8-TO-I78R-F 


A31R13 


0757-0401 




RESISTOR 100 IX «125W F TC«0>-100 


24546 


C4-1/B-TO-101-F 


A3LR14 


0757-0401 




RESISTOR 100 IX .125W F TC«0>-100 


24546 


C4-1/8-T0-101-F 


A31R15 


0698-3155 




RESISTOR 4.64K IX .125W F TC«0-f-100 


16299 


C4-1/8-T0-4641-F 


A31R16 


0757-1078 


2 


RESISTOR 1.47K IX .5M F TC«0>-100 


19701 


MF7C1/2-TO-1471-F 


A31R17 


0.757-1078 




RESISTOR 1.47K IX .5H F TC»0+-100 


19701 


MF7C1/2-T0-1471-F 


A31R18 


0757-0180 




RESISTOR 31.6 IX .125W F TC*0+-100 


24546 


C5-1/4-T0-31R6-F 


A31R19 


0757-0317 




RESISTOR 1.33K IX .125W F TC»0+-100 


24546 


C4-1/8-TO-1331-F 


A31R20 


0757-0416 




RESISTOR 511 IX .125M F TC*0>-100 


24546 


C4-1/8-T0-511R-F 


A31R21 


0757-0398 


3 


RESISTOR 75 IX .125M F TC*0^-100 


24546 


.C4-I/8-T0-75R0-F 


A3IR22 


0757-0398 




RESISTOR 75 IX .125W F TC*0^-100 


24546 


C4-1/8-T0-T5R0-F 


A31R23 


0757-0401 




RESISTOR 100 IX .125M F TC»0«^-100 


24546 


C4-1/8-TO-101-F 


A3LR24 


0698-3155 




RESISTOR 4.64K IX .125W F TC«O4-I0O 


16299 


C4-1/8-T0-4641-F 


A31R25 


0757-0401 




RESISTOR 100 IX .125M F TC»0«^-100 


24546 


C4-1/8-TO-101-F 


A31R26 


0698-3155 




RESISTOR 4.64K IX .125H F TC»0+-100 


16299 


C4-1/8-T0-464X-F 


A31R27 


0757-0416 




RESISTOR 511 IX .125H F TC*04-100 


24546 


C4-1/8-TO-511R-F 


A31R28 


0757-0416 




RESISTOR 511 IX .125M F TC»0+-100 


24546 


C4-1/8-T0-511R-F 


A31R29 


0757-0274 




RESISTOR 1.21K IX .125M F TC«04-100 


24546 


C4-1/8-T0-1213-F 


A31R30 


0757-0398 




RESISTOR 75 IX .125M F TC«0*-100 


24546 


C4-1/8-T0-75R0-F 


A3LR31 


0757-0280 




RESISTOR IK IX .125H F TC*0*-100 


24546 


C4-1/8-TO-IOOI-F 


A31R32 


0757-0280 




RESISTOR IK IX .125W F TC«0*-100 


24546 


C4-1/8-TO-I001-F 


A31R33 


0698-3444 




RESISTOR 316 IX .125W F TC*04--100 


16299 


C4-1/8-TO-316R-F 


A3IR34 


0698-3444 




RESISTOR 316 IX .125W F TC»0+-100 


16299 


C4-1/8-T0-315R-F 


A31R35 


069 8-3441 


2 


RESISTOR 215 IX .125W F TC»0^-100 


16299 


C4-1/8-TO-215R-F 


A31R36 


2100-0875 




RESISTOR-TRMR 200 lOX MG TOP-AOJ 1-TURN 


84046 


150-4 


A31R37 


0698-3441 




RESISTOR 215 IX .125H F TC*04-100 


16299 


C4-1/8-T0-215R-F 


A31R38 


0698-0085 




RESISTOR 2.61K IX .125H F TC-04-100 


16299 


C4-1/8-T0-2611-F 


A31R39 


0757-0422 




RESISTOR 909 1* .I2SW F TC-d*-100 


24546 


C4-1/8-TO-909R-F 


A3LR40 


0698-3401 




RESISTOR 215 IX «5W F TC«0^-100 


24546 




A31R41 


0757-0403 




RESISTOR 121 IX .125H F TC«0>-100 


24546 


C4-1/8-T0-I21R-F 


A31R42 


0757-0418 




RESISTOR 619 IX .125W F TC»0«-100 


24546 


C4-1/8-T0-519R-F 


A31R43 


0757-0410 




RESISTOR 301 IX .125W F TC-0^-100 


24546 


C4-I/8-TO-301R-F 


A3IR44 


0698-3152 




RESISTOR 3.48K IX .125W F TC>04-100 


16299 


C4-1/8-T0-3481-E 


A3LR45 


0757-0419 




RESISTOR 661 IX .I25W F TC*0>-100 


24546 


C4-1/8-TO-681R-F 


A31R46 


0698-3151 




RESISTOR 2.67K IX .125W F TC«0^100 


16299 


C4-1/8-TO-2871-F 


A31R47 


0757-0416 




RESISTOR 511 IX .125W F TC*0+-100 


24546 


C4-1/8-TO-511R-F 


A31R48 


0698-3438 




RESISTOR 147 IX .125W F TC*0+-100 


16299 


C4-1/8-TO-I47R-F 


A31RT1 


0637-0060 


■ 


THERMISTOR NEG TC 500 OHM DISC 


73168 


KB25J1 


A31T1 


9100-1771 




TRANSFORMERt TOROID 


28480 


9100-1771 


A31T2 


9100-1772 


2 


TRANSFORMERf TOROID 


28460 


9100-1772 


A31T3 


9100-1772 




TRANSFORMERt TOROID 


28480 


9100-1772 


A31T4 


00312-60106 




TRANSFORMERf 30 MHZ INPUT 


28480 


00312-601 OS 


A31T5 


00312-60105 




TRANSFORMERf 30 MHZ OUTPUT 


28480 


00312-601 05 






■ 


A31 MISCELLANEOUS 








5020-2045 




EXTRACTOR CARD 


28480 


5020-2045 




00312-61667 


1 


CABLE. POWER SWITCH 


28480 


00312-61667 



See introduction to this section for ordering information 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A32 


00312-6651A- 


1 


INPUT AMPLIFIER ASSEMBLY 


28480 


00312-6651A 


A32C1 


0150‘0084 




CAPACITOR-FXD .lUF ♦80-20* lOOWVOC CER 


26480 


0150-0084 


A32C2 


0160-0128 




CAPACITOR-FXD 2.2UF >-20* 25HVDC CER 


28480 


0160-0128 


A32C3 


0180-1746 




CAPACITOR-FXO; 15UF*-10* 20VDC TA-SOLID 


56 289 


1500156X902 0B2 


A32C4- 


0160-0128 




CAPACITOR-FXO 2.2UF *-20* 25MVDC CER 


28480 


0160-0128 


A32C5 


0160-0128 




CAPACITOR-FXD 2*2UF *-20* 25HV0C CER 


28480 


0160-0128 


A32C6 


0150-0084 




CAPACITOR-FXO .lUF ♦80-20* lOOWVOC CER 


28480 


0150-0084 


A32C7 


0150-0084 




CAPACITOR-FXO .lUF ♦80-20* lOOWVDC CER 


28480 


0150-0084 


A32C8 


0180-1746 




CAPACITOR-FXO; 15UF^-10* 20V0C TA-SOLID 


56 289 


1500156X902 082 


A32C9 


0160-0128 




CAPACITOR-FXD 2.2UF ^-20* 25WVOC CER 


28480 


0160-0128 


A32C10 


0121-0453 


1 


CAPACITOR-V TRMR-AIR 1.3/5. 4PF 250V 


74970 


187-0103-195 


A32C11 


0160-0128 




CAPACITOR-FXO 2.2UF ^-20* 25WV0C CER 


28480 


0160-0128 


A32C12 


0150-0015 


1 


CAPACITOR-FXD 2.2PF +-10* 500WVDC T1 


95121 


TYPE QC 


A32C13 


0160-0128 




CAPACITOR-FXO 2.2UF ♦-20* 25HV0C CER 


28480 


0160-0128 


A32C1^ 


0180-1746 




CAPACITOR-FXO; 15UF^-10* 20V0C TA-SOLIO 


56289 


1500156X902 082 


A32C15 


0150-0004 




CAPACITOR-FXD .lUF ♦80-20* lOOWVOC CER 


28460 


0150-0084 


A32C16 


0180-0374 


6 


CAPACITOR-FXO; lOUF^-10* 20V0C TA-SOLID 


56289 


1500106X902082 


A32C17 


0160-0128 




CAP»CITQR-FXO 2.2UF *-20* 2SMV0C CER 


28480 


0160-0128 


A32C18 


0160-0120 




CAPACITOR-FXD 2.2UF ♦-20* 25WV0C CER 


28480 


0160-0128 


A32C19 


0121-0430 




CAPACITOR-V TRMR-AIR 1.4/9. 2PF 350V 


74970 


189-0503-125 


A32C20 


0160-0128 




CAPACITOR-FXD 2.2UF ♦-20* 25WV0C CER 


28480 


0160-0128 


A32C21 


0180-0374 




CAPACITOR-FXO; lOUF^-10* 20VDC TA-SOLIO 


56289 


15001 06X902082 


A32C22 


0160-0128 




CAPACITOR-FXD 2.2UF ♦-20* 25WVDC CER 


28480 


0160-0128 


A32C23 


0150-0084 




CAPACITOR-FXO .lUF ♦80-20* lOOWVOC CER 


28480 


0150-0084 


A32C2^ 


0100-1746 




CAPACITOR-FXO; 15UF^-10* 20V0C TA-SOLIO 


56289 


1500156X902 082 


A32C25 


0160-0128 




CAPACITOR-FXD 2.2UF ^-20* 25WVOC CER 


28480 


0160-0128 


A32CR1 


1901-0040 




DIOOE-SWITCHING 30V 50NA 2NS DO-35 


28480 


1901-0040 


A32QL 


1854-0351 


6 


TRANSISTOR NPN SI TO-18 PO=360MW 


28480 


1854-0351 


A32Q2 


1055-CO96 


2 


TRANSISTOR J-FET N-CHAN O-MODE SI 


28480 


1855-0096 


A3203 


1855=0096 




TRANSISTOR J-FET N-CHAN O-MOOE SI 


28480 


1855-0096 


A320A- 


1854-0351 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0351 


A32Q5 


1853-0089 




TRANSISTOR PNP 2N4917 SI PO=200MW 


07263 


2N4917 


A32Q6 


1853-0089 




TRANSISTOR PNP 2N4917 SI PO»200MW 


07263 


2N4917 


A32Q7 


1854-0354 




TRANSISTOR NPN SI TO-52 P0»360MW 


28480 


1854-0354 


A32Q8 


1854=0354 




TRANSISTOR NPN SI TO-52 PD*360MW 


28480 


1854-0354 


A3209 


1354-0296 




TRANSISTOR NPN SI TO-92 P0»310MW 


28480 


1854-0296 


A32R1 


0757-0444 




RESISTOR 12. IK 1* .125W F TC=0^-100 


24546 


C4-1/8-T0-I212-F 


A32R2 


0757-0442 




RESISTOR lOK 1* .125W F TC»0^-100 


24546 


C4-1/8-TO-I002-F 


A32R3 


0757-0442 




RESISTOR lOK 1* .125W F TC*0^-100 


24546 


C4-1/0-TO-1OO2-F 


A32R4 


0757-0444 




RESISTOR 12. IK 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-1212-F 


A32R5 


0757-0401 




RESISTOR 100 1* .125W F TC*0^-100 


24546 


C4-1/8-T0-I01-F 


A32R6 


0698=4489 




RESISTOR 28K 1* .125W F TC»0*-1D0 


24546 


C4-1/8-T0-2802-F 


A32R7 


0757-0277 




RESISTOR 49.9 1* .125W F TC*0^100 


24546 


C4-1/8-T0-4992-F 


A32R8 


0690-3151 




RESISTOR 2.87K 1* .125W F TC-0^-100 


16299 


C4-1/8-T0-2871-F 


A32R9 


0698-7092 


2 


RESISTOR 186 .1* .125W F TC*0+-25 


24546 


NE55 


A32R10 


0698-7092 




RESISTOR 186 .1* . 125W F TC«0^-25 


24546 


NE55 


A32R11 


0698=3151 




RESISTOR 2.87K 1* .125W F TC-0^-100 


16299 


C4-1/8-TO-2B71-F 


A32R12 


0757-0277 




RESISTOR 49.9 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-4992-F 


A32R13 


0698-4489 




RESISTOR 28K 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-2802-F 


A32RIA 


0757-0401 




RESISTOR 100 1* .125W F TC*0^-100 


24546 


C4-I/8-T0-I01-F 


A32R15 


0757-0401 




RESISTOR 100 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-101-F 


A32R16 


0757-0283 




RESISTOR 2K 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-2001-F 


A32R17 


0690-7649 


2 


RESISTOR 383 .1* .125W F TC»0^-25 


19701 


MF4CI/B-T9-383R-B 


A32R18 


0698-7649 




RESISTOR 383 .1* .125W F TC*0^-25 


19701 


HF4C1/B-T9-303R-B 


A32R19 


0757-0283 




RESISTOR 2K 1* .125W F TC*0^-100 


24546 


C4-I/8-TO-2001-F 


A32R20 


0757-0401 




RESISTOR 100 1* .125W F TC*0^-100 


24546 


C4-I/8-T0-I01-F 


fi 32R21 


0698-3150 




RESISTOR 2.37K 1* .125W F TC=0^-100 


16299 


C4-I/8-T0-2371-F 


A32R22 


0757-0346 




RESISTOR 10 1* .125W F TC»0^-100 


24546 


C4-1/8-TO-IORO-F 


A32R23 


0757-0434 


2 


RESISTOR 3.65K 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-3651-F 


A 32R24 


0757-0346 




RESISTOR 10 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-10R0-F 


A32R25 


0698-3150 




RESISTOR 2.37K 1* .125W F TC»0^-100 


16299 


C4-1/8-TO-2371-F 


A32R26 


0757=0401 




RESISTOR 100 1* .125W F TC«0^-100 


24546 


C4-1/8-T0-101-F 


A32R27 


0757-0442 




RESISTOR lOK 1* .125W F TC*0^-100 


24546 


C4-1/8-T0-1002-F 


A32P28 


0757-0442 




RESISTOR lOK 1* .125W F TC*0^-100 


24546 


C4-1/8-TO-I002-F 


A32R29 


0757-0442 




RESISTOR lOK 1* .125W F TC=0^-100 


24546 


C4-1/8-TO-I002-F 


A32R30 


0757-0385 


2 


RESISTOR 22.1 1* .125W F TC*0^-100 


19701 


HF4CI/8-TO-22RI-F 


A32R31 


0757-0434 




RESISTOR 3.65K 1* .125W F TC=0+-100 


24546 


C4-1/8-TO-3651-F 


A32R32 


0757-0397 




RESISTOR 68.1 1* .125W F TC=0^-100 


24546 


C4-I/8-TO-68R1-F 


A32R33 


0757-0397 




RESISTOR 68.1 1* .125W F TC»0^-100 


24546 


C4-1/8-T0-S8R1-F 


A32R34 


0698-4421 


2 


RESISTOR 249 1* .125W F TC*0^-100 


16299 


C4-1/8-T0-249R-F 


A32R35 


0698-4421 




RESISTOR 249 1* .125W F TC-0^-100 


16299 


C4-I/8-TO-249R-F 


A32P36 


0757-0385 




RESISTOR 22.1 1* .125W F TC*0-h-100 


19701 


MF4C1/8-TO-22R1-F 


A32R37 


0757-0442 




RESISTOR lOK 1* .125W F TC»0^-100 


24546 


C4-1/8-TO-I002-F 


A32R38 


0757-0442 




RESISTOR lOK 1* .125W F TC«0^-100 


24546 


C4-1/8-TO-I002-F 


A32R39 


0757-0442 




RESISTOR lOK 1* .125W F TC»0^-100 


24546 


C4-1/8-TO-I002-F 


A32R40 


0757-0401 




RESISTOR 100 1* .125W F TC=0^-100 


24546 


C4-1/8-T0-I01-F 
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Section VI 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A32R^fl 


0698=3438 




RESISTOR 147 1% .125H F TC=0+=100 


16299 


C4-1/8-T0-147R-F 


432R42 


0757-0277 




RESISTOR 49.9 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4992-F 


A32R43 


0757-0389 


1 


RESISTOR 33.2 1% .125H F TC=0<-=I00 


24546 


C4=1/B-T0-33R2“F 


A32R^4 


0757-0280 




RESISTOR IK IX .125W F TC=0<-=100 


24546 


C4-1/8-T0-I001-F 


«.32R4-5 


0757-0444 




RESISTOR 12. IK 1* .125W F TC=0<~100 


24546 


C4-1/8=T0-1212-F 


432R«r6 


0757=0291 




RESISTOR 24.9 IX .125W F TC=0*=100 


19701 


MF4C1/8-T0-2492-F 








A32 MISCELLANEOUS 








1250=1339 


1 


CONNECTOR-RF SM SLO M PC 


98 291 


52-051-0000 


433 


00312-60015 


1 


LOW PASS FILTER ASSEMBLY 


28480 


00312-60015 


A33C1 


0160=2201 


1 


CAPACITOR-FXO 51PF +-5X 300HV0C MICA 


28480 


0160-2201 


A33C2 


0121-0147 


4 


CAPACITOR-V TRHR-AIR 2/19. 3PF 350V 


74970 


189-507-5 


A33C3 


0121-0131 


2 


CAPACITOP-V TRMR-AIR 1.2/4.2PF 350V 


74970 


189-0501-005 


A33C5 


0140-0193 


1 


CAPACITOR-FXO 82PF *-5X 300HV0C MICA 


72136 


DM15E820J0300WV1CR 


A33C6 


0121=0147 




CAPACITOR-V TRMR-AIR 2/19. 3PF 350V 


74970 


189-507-5 


A33C7 


0121-0131 




CAPACITOR-V TRHR-AIR 1.2/4.2PF 350V 


74 970 


189-0501-005 


A33C8 


0160-2251 


I 


CAPACITOR-FXO 5.6PF 4-.25PF 500WV0C CER 


28480 


0160-2251 


A33C9 


0140-0192 


1 


CAPACITOR-FXO 68PF *-5% 300HVDC MICA 


72136 


0M15E680J0300WVICR 


A33C10 


0121-0147 




CAPACITOR-V TRMR-AIR 2/19. 3PF 350V 


74 970 


189-507-5 


A33C11 


0121-0128 


1 


CAPACITOR-V TRMR-AIR 1.4/9.2PF 350V 


74970 


189-0503-005 


A33C12 


0 160-2261 


1 


CAPACITOR-FXO 15PF <— 5X 500WV0C CER 


28480 


0160-2261 


A33C1^ 


0121=0147 




CAPACITOR-V TRMR-AIR 2/19. 3PF 350V 


74970 


189-507-5 


A33L1 


00312-60082 


1 


COIL* VARIABLE* 2.171 UH 


28480 


00312-60082 


A33L2 


00312=60081 


1 


COIL, VARIABLE* 1.968 UH 


28480 


00312-60081 


A33L3 


00312-60080 


1 


COIL, VARIABLE* 1.146 UH 


28480 


00312-60080 


A33RI 


2100-1738 


1 


RESISTOR-TRMR lOK lOX C TOP-AOJ l-TURN 


30983 


ET50W103 


A34 


00312-60020 


1 


SECOND MIXER ASSEMBLY 


28480 


00312-60020 


A34CI 


0150=0050 




CAPACITOR-FXO lOOOPF 4-80-20X lOOOWVDC 


28480 


0150-0050 


A3^C2 


0160-2204 




CAPACITOR-FXO lOOPF 4-5X 300WV0C MICA 


28480 


0160-2204 


A34C3 


0150-0050 




CAPACITOR-FXO lOOOPF ♦80-20X lOOOWVOC 


28480 


0150-0050 


A34C«r 


0150-0050 




CAPACITOR-FXO lOOOPF ♦80-20X lOOOWVOC 


28480 


0150-0050 


AS'tCS 


0150-0050 




CAPACITOR-FXO lOOOPF +0O-2OX lOOOWVOC 


28480 


0150-0050 


A34C6 


0150-0050 




CAPACITOR-FXO lOOOPF ♦80-20X lOOOWVOC 


28480 


0150- 0050 


A34C7 


0160-3379 


1 


CAPACITOR-FXO 56PF ♦-SX lOOOWVDC CER 


28480 


0160-3379 


A34C0 


0121-0036 




CAPACITOR-V TRMR-CER 5.5/18PF 350V 


73899 


DV11PR18A 


A34C9 


0150-0050 




CAPSCITOR-FXD lOOOPF *80-20* lOOOWVDC 


28480 


0150-0050 


A34C10 


0150-0050 




CAPACITOR-FXD lOOOPF ♦80-20X lOOOWVOC 


28480 


0150-0050 


A34C11 


0150-0050 




CAPACITOR-FXO lOOOPF <-80-20X lOOOWVDC 


28480 


0150- 0050 


A34C12 


0150-0050 




CAPACITOR-FXO lOOOPF ^-80-20X lOOOWVDC 


28480 


0150-0050 


A34C13 


0160-0357 


1 


CAPACITOR-FXO 85PF 4--5X 500WVDC CER 


28480 


0160-0357 


A34C14 


0121-0059 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304324 2/8PF NPO 


A34C15 


0150-0022 


1 


CAPACITOR-FXO 3.3PF ♦-lOX 500WV0C TI 


95121 


TYPE QC 


A34CI6 


0121-0165 




CAPACITOR-V TRMR-CER 7/25PF 350V 


73899 


304324 2/25PF N300 


A34C17 


0140-0194 


9 


CAPACITOR-FXO llOPF +-5X 300WV0C MICA 


72136 


DH15F11U0300WV1CR 


A34C18 


0121-0036 




CAPACITOR-V TRMR-CER 5.5/18PF 350V 


73899 


DV11PR18A 


A34C19 


0150-0050 




CAPACITOR-FXD lOOOPF ^80-20% lOOOWVOC 


28480 


0150-0050 


A34C20 


0140-0190 


4 


CAPACITOR-FXO 39PF +-5X 300WVOC MICA 


72136 


DH15E390J0300WV1CR 


A34C21 


0140-0190 




CAPACITOR-FXO 39PF ♦-SX 300WVDC MICA 


72136 


DM15E390J0300WV1CR 


A34C22 


0140-0190 




CAPACITOR-FXO 39PF 4-5X 300WV0C MICA 


72135 


DM15E390J0300WV1CR 


A34C23 


0140-0190 




CAPACITOR-FXO 39PF *~5X 300WVOC MICA 


72136 


DM15E390J0300WV1CR 


A34C24 


0150-0050 




CAPACITOR-FXO lOOOPF 4-80-20X lOOOWVOC 


284B0 


0150-0050 


A34C25 


0160-2247 


2 


CAPACITOR-FXO 3.9PF *-;25PF 500WV0C CER 


28480 


0160-2247 


A34C26 


0160-2247 




CAPACITOR-FXO 3.9PF ♦-.25PF 500WV0C CER 


28480 


0160-2247 


A34C27 


0150-0050 




CAPACITOR-FXD lOOOPF +80-20X lOOOWVDC 


28 480 


0150-0050 


A34C28 


0150-0050 




CAPACITOR-FXO lOOOPF +80-20X lOOOWVDC 


28480 


0150-0050 


A34C29 


0150-0050 




CAPACITOR-FXO lOOOPF 4-80-20X lOOOWVDC 


28480 


0150-0050 


A34C30 


0150-0050 




CAPACITOR-FXO lOOOPF ^80-20X lOOOWVOC 


28480 


0150-0050 


A34C31 


0150-0050 




CAPACITOR-FXO lOOOPF 4-80-20X lOOOWVOC 


28480 


0150-0050 


A34C32 


0150-0050 




CAPACITOR-FXO lOOOPF ♦OO-ZOX lOOOWVDC 


28480 


0150-0050 


A34C33 


0121-0036 




CAPACITOR-V TRMR-CER 5.5/18PF 350V 


73899 


0V1IPR18A 


A34C34 


0150-0050 




CAPACITOR-FXD lOOOPF «-80-20X lOOOWVDC 


28480 


0150-0050 


A34C35 


0150-0050 




CAPACITOR-FXO lOOOPF ♦80-20X lOOOWVOC 


28480 


0150-0050 


A34CR1 


1901-0340 


8 


DIODE- SC HOTTKY 


284S0 


1901- 0340 


A34CR2 


1901-0340 




OIODE-SC HOTTKY 


28480 


1901-0340 


A34CR3 


1901-0340 




0100 E-SC HOTTKY 


28480 


1901-0340 


A34CR4 


190 1-0340 




01 ODE- SC HOTTKY 


28480 


1901-0340 


A34CR5 


190 1-0340 




01 ODE- SC HOTTKY 


28480 


1901-0340 



See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A3^CR6 


lQOl-0340 




OIOOE-SCHOTTKY 


28480 


1901-03 40 


A34CR7 


1901-0340 




DIOOE-SC HOTTKY 


28480 


1901-03 40 


A3'fCR8 


1931-C340 




DIODE- SC HOTTKY 


28480 


1901-0340 


A34QI 


1854-0053 




TRANSISTOR NPN 2N2218 SI TO-5 PD=800HW 


04713 


2N2218 


A3402 


1854-0053 




TRANSISTOR NPN 2N2218 SI TO-5 PD=800MW 


04713 


2N2218 


A34Q3 


1854-0053 




TRANSISTOR NPN 2N2218 SI TO-5 P0=800MW 


04713 


2N2218 


A34Q4 


1854-0053 




TRANSISTOR NPN 2N2218 SI TO-5 PD=800MM 


04713 


2N2218 


A34Q5 


1854-0053 




TRANSISTOR NPN 2N2218 SI TO-5 PD=800MW 


04713 


2N2218 


A34RI 


0698-4037 




RESISTOR 46.4 1 % .125W F TC=0*-lO0 


16299 


C4-1/8-T0-46R4-F 


A34R2 


0757-0816 


3 


RESISTOR 681 1* .5W F TC=0+-100 


19701 


MF7CI/2-T0-681R-F 


A34R3 


0757-0397 




RESISTOR 68.1 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-68PI-F 


A34R4 


0757-0814 


1 


RESISTOR 511 1* .5H F TC*0f--100 


19701 


HF7C1/2-T0-511R-F 


A34R5 


0757-0401 




RESISTOR 100 1 % .125W F TC»0+=100 


24546 


C4-1/8-T0-1OI-F 


A34R6 


0757-0401 




RESISTOR 100 1 % .125W F TC=0+-100 


24546 


C4-X/8-TO-101-F 


A34R7 


0757-0816 




RESISTOR 681 1^ .5H F TC=0+-100 


19701 


MF7C1/2-T0-681R-F 


A34R8 


0757-0816 




RESISTOR 681 1 % .5H F TC=0^-100 


19701 


MF7C1/2-T0-681R-F 


A34R9 


0757-1090 


1 


RESISTOR 261 It .5H F TC»0f--l00 


19701 


MF7C1/2-T0-261R-F 


A34R13 


0757-0416 




RESISTOR 511 It .125W F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A34R11 


0757-0416 




RESISTOR 511 It .125H F TC=0+=-100 


24546 


C4-I/8-T0-511R-F 


A34R12 


0757-0416 




RESISTOR 511 It .125W F TC=0f-10O 


24546 


C4-1/8-T0-511R-F 


A34R13 


0757-0416 




RESISTOR 511 It .125H F TC=0f-=10O 


24546 


C4-1/8-TO-511R-F 


A34R14 


0757-0416 




RESISTOR 511 It .125H F TC=0*-100 


24546 


C4-I/8-T0-511R-F 


A34R15 


0757-0416 




RESISTOR 511 It .125M F TC=0f--100 


24546 


C4-1/8-T0-511R-F 


A34R16 


0757-0416 




RESISTOR 511 It .125W F TC=0+=100 


24546 


C4-1/8-TO-511R-F 


A34R17 


0757-0416 




RESISTOR 511 It .125H F TC=0^-100 


24546 


C4-1/8-T0-511R-F 


A34R13 


0757- 0416 




RESISTOR 511 It .125M F TC=0<-100 


24546 


C4-1/8-T0-511R-F 


A34R19 


0757-0416 




RESISTOR 511 It .125W F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A34R20 


0757-0416 




RESISTOR 511 It .125W F TC=04'=100 


24546 


C4-1/8-T0-5HR-F 


A34R21 


0757=0416 




RESISTOR 511 It .125W F TC*0<--100 


24546 


C4-1/8-T0-511R-F 


A34R22 


0698-3446 




RESISTOR 383 It .125H F TC»0+-100 


16299 


C4-1/8-TO-383R-F 


A34R23 


0690-0090 




RESISTOR 464 It .5H F TC=0+-100 


24546 


NA6 


A34R24 


0698-0090 




RESISTOR 464 It .5W F TCa0+-l00 


24546 


NAS 


A34R25 


0698-3446 




RESISTOR 383 It .125W F TC=0+-100 


16299 


C4-1/8-T0-383R-F 


A34R26 


0757=0401 




RESISTOR 100 It .125H F TC*0>-100 


24545 


C4-1/8-T0-I01-F 


A34R27 


0757-0401 




RESISTOR 100 It .125W F TC=0+-100 


24546 


C4-I/8-T0-I01-F 


A34R28 


0757-0198 


1 


RESISTOR 100 It .5W F TC=0+-100 


19701 


MF7C1/2-T0-101-F 


A34R29 


0757-0401 




RESISTOR 100 It .125W F TC»0+-100 


24546 


C4-1/8-T0-1O1-F 


A34R30 


0757-0401 




RESISTOR 100 It .125W F TC=0<-100 


24546 


C4-1/8-T0-101-F 


A34R31 


0757=0429 




RESISTOR 1.82K It .125W F TC=0+-I00 


24546 


C4-1/8-TO-I821-F 


A34T1 


00312-60109 


1 


TRANSFORMER, 30 MHZ, IF 


28480 


00312-601 09 


A34T2 


00312-60111 


1 


TRANSFORMER, 30 MHZ IF 


28480 


00312-60111 


A34T3 


0C312-60181 


2 


TRANSFORMER ASSEMBLY 


28480 


00312-60181 


A34T4 


00312-60181 




TRANSFORMER ASSEMBLY 


28480 


00312-601 81 


A34T5 


00312-60110 


4 


TRANSFORMER, LO AND MIXER 


26480 


00312-50110 


A34T6 


00312=60110 




TRANSFORMER, LO AND MIXER 


28480 


00312-60110 


A34T7 


00312-60110 




TRANSFORMER, LO AND MIXER 


28480 


00312-60110 


A34T8 


00312-60110 




TRANSFORMER, LO AND MIXER 


28480 


00312-60110 


A34T9 


00312-60180 


2 


TRANSFORMER ASSEMBLY 


28480 


00312-60180 


A34T10 


00312-60180 




TRANSFORMER ASSEMBLY 


28480 


00312-60180 


A3S 


0C312-66523 


1 


FIRST LOCAL OSCILLATOR ASSEMBLY 


28460 


00312-66523 


A35CI 


0140-0200 


2 


CAPACITOR-FXO 390PF ♦-St 300WV0C MICA 


72136 


DM15F391J0300WV1CR 


A35C2 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20t lOOWVDC CER 


26480 


0150- 0093 


A35C3 


0180-1746 




CAPACITOR-FXO; 15UF+-10t 20VDC TA-SOLIO 


56289 


1500156X902082 


A35C4 


0160-0128 




CAPACITOR-FXO 2.2UF ♦-20t 25WVDC CER 


28480 


0160- 0128 


A35C5 


0160-0128 




CAPACITOR-FXO 2.2UF ♦-20t 25WV0C CER 


28 480 


0160- 0128 


A35C6 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20t lOOWVDC CER 


28480 


0150-0093 


A35C7 


0150-0093 




CAPACITOR-FXD .OIUF ♦80-20t lOOWVOC CER 


28480 


0150-0093 


A35C8 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20t lOOWVOC CER 


28480 


0150-0093 


A35C9 


0150-0093 




CAPACITOR-FXO .OIUF ♦60-20t lOOWVOC CER 


28480 


0150- 0093 


A35C10 


0150-0093 




CAPACITOR-FXD .OIUF ♦80-20t lOOWVOC CER 


28460 


0150-0093 


A35C11 


0140-0149 




CAPACITOR-FXD 470PF +-5% 300WVDC 


72136 


DM15F47150300WV1CR 


A35C12 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20t lOOWVOC CER 


28480 


0150-0093 


A35C13 


0160-3622 




CAPACITOR-FXO .lUF ♦80-20t lOOWVOC CER 


28480 


0160-3622 


A35C14 


0140-0149 




CAPACITOR-FXO 470PF ♦-5t 300WVDC MICA 


72136 


DM1 5F471J03 OOWVICR 


A35C15 


0150-0093 




CAPACITOR-FXO .OIUF ♦80-20t lOOWVDC CER 


28480 


0150-0093 



See introduction to this section for ordering information 
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A35C16 


0150-0093 


■ 


CAPACITOR-FXD .OIUF ♦80-20* lOOWVDC CER 


28480 


0150-0093 


A35C17 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVOC CER 


28480 


0150-0093 


A35C18 


0150-0093 




CAPACITOR-FXD «01UF +80-20* lOOMVOC CER 


28480 


0150-0093 


A35C19 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150-0093 


A35C20 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150- 0093 


A35CR1 


0122-0083 




DIODE-VVC 36.7PF 5* BVR-20V DO-7 


28480 


0122-0083 


A35L1 


9100-3482 




TRANSFORMERf RF 


28480 


9100-3482 


A35L2 


9100-1622 




COIL-FXO MOLDED RF CHOKE 24UH 5* 


24226 


15/242 


A35L3 


9140-0210 




COIL-FXD MOLDED RF CHOKE lOOUH 5* 


24226 


15/103 


A35LA 


9140-0210 




COIL-FXO MOLDED RF CHOKE lOOUH 5* 


24226 


15/103 


A35Q1 


1854-0351 




TRANSISTOR NPN SI TO-18 PD*360MW 


28480 


1854-0351 


A35Q2 


1854-0351 




TRANSISTOR NPN SI TO-18 PO»360MW 


28480 


1854-0351 


A35Q3 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A35Q4 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 P0»200MW 


04713 


2N5179 


A35Q5 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 PD*200MW 


04713 


2N5179 


A35Q6 


1854-0351 




TRANSISTOR NPN SI TO-18 PO*360MW 


28480 


1854-0351 


A35Q7 


1854-0351 




TRANSISTOR NPN SI TO-18 PD«360MW 


28480 


1854-0351 


A35R1 


0757-0161 




RESISTOR 604 1* .125W F TC-0+-100 


24546 


C4-l/8-TO-^S04R-F 


A35R2 


0698-4307 




RESISTOR 14.3K 1* .125W F TC-0+-10C 


16299 


C4-1/B-T0-1432-F 


A35R3 


0683-1025 




RESISTOR IK 5* .25M FC TC*-400/+600 


01121 


CB1025 


A35R4 


0757-0277 




RESISTOR 49.9 1* .125W F TC»0+-100 


24546 


C4-1/8-T0-4992-F 


A35R5 


0698-4390 




RESISTOR 66.5 1* .125W F TC*0+-100 


16299 


C4-1/8-T0-66R5-F 


A35R6 


0683-1025 




RESISTOR IK 5* .25W FC TC»-400/+600 


01121 


CB1025 


A35R7 


0683-2025 




RESISTOR 2K 5* .25W FC TC»-400/+700 


01121 


CB2025 


A35R8 


0757-0277 




RESISTOR 49.9 1* .125W F TC-0+-100 


24546 


C4-1/8-T0-4992-F 


A35R9 


0698-3242 


2 


RESISTOR 357 1* .125W F TC*0+-100 


16299 


C4-1/8-T0-357R-F 


A35R10 


0757-0277 




RESISTOR 49.9 1* .125W F TC-0+-100 


24546 


C4-1/8-T0-4992-F 


A35R11 


0698-4453 


1 


RESISTOR 402 1* .125W F TC-0+-100 


24546 


C4-1/8-T0-402R-F 


A35R12 


0757-0450 


2 


RESISTOR 22. IK 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-2212-F 


A35R13 


0757-0277 




RESISTOR 49.9 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-4992-F 


A35R14 


0757-0450 




RESISTOR 22. IK 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-2212-F 


A35R15 


0757-0442 




RESISTOR lOK 1* .125W F TC«0+-100 


24546 


C4-I/8-TO-1002-F 


A35R16 


0698-3279 




RESISTOR 4.99K 1* .125W F TC*0+-100 


16299 


C4-1/8-T0-4991-F 


A35R17 


0757-0277 




RESISTOR 49.9 1* .125W F TC*0+-100 


24546 


C4-I/8-T0-4992-F 


A35R18 


0757-0442 




RESISTOR lOK 1* .125W F TC»0+-100 


24546 


C4-1/8-TO-1002-F 


A35R19 


0683-2025 




RESISTOR 2K 5* .25W FC TC»-400/+700 


01121 


CB2025 


A35R20 


0683-2025 




RESISTOR 2K 5* .25W FC TC*-400/+700 


01121 


CB2025 


A35R21 


0683-1525 


2 


RESISTOR 1.5K 5* .25W FC TC— 400/+700 


01121 


CB1525 


A35R22 


0698-4396 


I 


RESISTOR 80.6 1* .125H F TC*0+-100 


16299 


C4-1/8-T0-80R6-F 


A35R23 


0757-0277 




RESISTOR 49.9 1* .125W F TC-0+-100 


24546 


C4-1/8-T0-4992-F 


A35R24 


0683-1525 




RESISTOR 1.5K 5* .25W FC TC— 400/+700 


01121 


CB1525 


A35R25 


0683-1225 


1 


RESISTOR 1.2K 5* .25M FC TC— 400/+700 


01121 


CB1225 


A35R26 


0757-0401 




RESISTOR 100 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-I01-F 


A35R27 


0757-0427 




RESISTOR 1.5K 1* .125W F TC«0+-100 


24546 


C4-1/8-T0-1501-E 


A35R28 


0683-7515 


1 


RESISTOR 750 5* .25M FC TC—400/+600 


01121 


CB7515 


A35R29 


0683-2425 


1 


RESISTOR 2.4K 5* .25W FC TC—400/+700 


01121 


CB2425 


A35R30 


0683-1005 




RESISTOR 10 5* .25W FC TC»-400/+500 


01121 


CB1005 


A35R31 


0683-1835 


1 


RESISTOR 18K 5* .25W FC TC— 400/+800 


01121 


CB1835 


A35R32 


0683-8215 




RESISTOR 820 5* .25W FC TC«-400/+600 


01121 


CBB215 


A35R33 


0683-1325 


1 


RESISTOR 1.3K 5* .25W FC TC— 400/+700 


01121 


CB1325 


A 36 


00312-66507 


I 


AMPLITUDE RANGE INDICATOR ASSEMBLY 


28480 


00312-66507 


A36DS1 


00312-40001 


15 




28480 


0C312-40001 


A36DS1 


2140-0043 


14 


LAMP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DSI 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A36DS2 


2140-0043 




UMP-INCANO T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DS2 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A36DS3 


2140-0043 




LAMP-INCAND T-l-3/4 BULB 6V 


28480 


2140-0043 


A36DS3 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A36DS4 


2140-0043 




LAMP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A360S4 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A360S5 


2140-0043 




LAMP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DS5 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A36DS6 


2140-0043 




LAMP-INCANO T-1-3/4 BULB 6V 


28480 


2140-0043 


A360S6 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A36DS7 


2140-0043 




LAMP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A360S7 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A360S8 


2140-0043 




LAMP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DS8 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 



See introduction to this section for ordering information 
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A36DS9 


2140-0043 




LA HP- INC AND T-1-3/4 BULB 6V 


28480 


2140-0043 


A360S9 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A36DS10 


2140=0043 




LAHP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DS10 


00312-40001 




MATRIX, LIGHT 


28480 


00312-40001 


A36DSU 


2140-0043 




LAHP-INCAND T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DS11 


00312-40001 




MATRIX* LIGHT 


28480 


00312-40001 


A360S12 


00312-40001 




MATRIX, LIGHT 


28480 


00312-40001 


A36DS12 


2140=0043 




LAMP-INCANO T-l-3/4 BULB 6V 


28480 


2140-0043 


A360S13 


00312- 40001 




MATRIX, LIGHT 


28480 


00312-40001 


A36DS13 


2140-0043 




LAMP-INCANO T-1-3/4 BULB 6V 


28480 


2140-0043 


A36DS14 


00312-40001 




MATRIX, LIGHT 


28480 


00312-40001 


A36DS14 


2140-0043 




LAMP-INCANO T-1-3/4 BULB 6V 


28480 


2140-0043 


A36R1 


0698=3102 




RESISTOR 237 1* .SW F TC*0+-100 


24546 


NA6 


A 37 


00312-60037 


1 


EXTENDER BOARD ASSEMBLY 


28460 


00312-60037 


A38 


00312-61901 


1 


MODE SELECTOR SNITCH ASSEMBLY 
(FOR 312D INSTRUMENT ONLY) 


28480 


00312-61901 


A38C1 


0160-0168 




CAPACITOR-FXD .lUF *-10X 200NVDC POLYE 


56289 


292P10492 


A38C2 


0160-0168 




CAPACITOR-FXO .lUF +-10X 200WVDC POLYE 


56289 


292P10492 


A38C5 


0180-0116 




CAPACITOR-FXO; 6.8UF+-10X 35V0C TA 


55289 


150D685X9035B2 


A38C6 


0180-0197 




CAPACITOR-FXO; 2,2UF*-10X 20V0C TA 


56289 


1500225X902 0A2 


A38C7 


0100-0116 




CAPACITOR-FXD; 6.8UF+-10X 35V0C TA 


56289 


150D685X9035B2 


A38C8 


0150-0050 




CAPACITOR-FXO lOOOPF +80-20X lOOOHVDC 


28480 


0150-0050 


A38C9 


0150-0050 




CAPACITOR-FXO lOOOPF 4-80-20X lOOOUVDC 


28460 


0150- 0050 


A38QI 


1853-0015 




TRANSISTOR PNP SI PO*200MW FTs500HHZ 


28480 


1853-0015 


43891 


0698=5873 


2 


RESISTOR 125.0 IX .5H F TC»0*-100 


24546 


NA6 


A38R2 


0698-5872 


2 


RESISTOR 75.6 IX .5M F TC*0^-100 


24546 


NA6 


A38R3 


0698-4410 


2 


RESISTOR 137 IX .125H F TC*0^=100 


16299 


C4-I/8-TO-I37R-F 


A38P4 


0757-0401 




RESISTOR 100 IX .125W F TC»0>-100 


24546 


C4-I/8-TO-101-F 


A38R5 


0757-0401 




RESISTOR 100 IX .125W F TC*0+-100 


24546 


C4-I/8-T0-I01-F 


A38R9 


0698=3333 


2 


RESISTOR 137 IX .5W F TC»0+-100 


24546 


NA6 


A38R14 


0757-0368 


1 


RESISTOR 34 IX .125W F TC«0+-100 


24546 


C4-1/8-T0-34R0-F 


A38R15 


0757-0411 


1 


RESISTOR 332 IX .125W F TCs0+-100 


24546 


C4-1/8-T0-332R-F 


A38R16 


0757-0392 


1 


RESISTOR 43.2 IX .125W F TC»0^-100 


24546 


C4-1/8-T0-43R2-F 


A38R17 


0698-4413 


1 


RESISTOR 154 IX .125H F TC»0^-100 


16299 


C4-1/8-T0-154R-F 


A38R18 


0698-4380 


1 


RESISTOR 45.3 IX .125M F TC*0+-I00 


16299 


C4-1/8-T0-45R3-F 


A38R19 


0698-4410 




RESISTOR 137 IX .X25H F TC»0^»100 


16 299 


C4-1/8-T0-137R-F 


A38R24 


0698-3438 




•RESISTOR 147 IX .125W F TC-O^-lOO 


16299 


C4-1/0-TO-147R-F 


A33P25 


0757-0401 




RESISTOR 100 IX .125H F TC=0^-100 


24546 


C4-1/8-T0-101-F 


A38R26 


0757-0421 




RESISTOR 825 IX .125M F TC«0+-100 


24546 


C4-1/8-T0-B25R-F 


A38R27 


0757=0416 




RESISTOR 511 IX .125W F TC»0*-100 


24546 


C4-I/8-T0-511R-F 


A38R28 


0757-0420 




RESISTOR 750 IX .125W F TC-04-I00 


24546 


C4-1/8-T0-T51-E 


A38S1 


3100-2744 


1 


SWITCH, SELECTOR 


28480 


3100-2744 


4 38 


00312-60032 


1 


MODE SELECTOR SWITCH ASSEMBLY 
(FOR 3126 INSTRUMENT ONLY) 


26480 


00312-60032 




00312-00035 


1 


STRIP* CLAMPING 


28480 


00312-00035 




00312-00036 


1 


COVER, IMPEDANCE SWITCH 


28480 


00312-00036 




00312-60099 


1 


CABLE, OUTPUT 


28480 


00312-60099 




00312-60100 


1 


CABLE, INPUT 


28480 


00312-60100 


A33 Cl 


0180-0291 




CAPACITOR-FXO; 1UF+-10X 35V0C TA-SOLIO 


56289 


15001 05 X9035A2 


A38 C2 


0180-0291 




CAPACITOR-FXD; IUF+-10X 35VDC TA-SOLID 


56289 


150D105X9035A2 


A38 C3 


0160=0168 




CAPACITOR-FXD .lUF ♦-lOX 200HVDC POLYE 


56289 


292P10492 


A33 C4 


0160=0168 




CAPACITOR-FXD .lUF *-10X 200WVDC POLYE 


56289 


292P10492 


A38 C5 


0180=0116 




CAPACITOR-FXO; 6.8UF^-10X 35V0C TA 


56289 


150D685X9035B2 


A38 C6 


0180=0197 




CAPACITOfi-FXO; 2.2UF^-10X 20V0C TA 


56289 


1500225X902 0A2 


A38 C7 


0180-0116 




CAPACITOR-FXD; 6. 8UF4-10X 35VOC TA 


56269 


1500685 X9035B2 


A38 C0 


0150=0050 




CAPACITOR-FXO lOOOPF ♦80-20X lOOOWVDC 


28480 


0150-0050 


A38 C9 


0150=0050 




CAPACITOR-FXO lOOOPF ♦80-20X lOOOHVDC 


28480 


0150-0050 


433 01 


1853-0015 




TRANSISTOR PNP SI PD*200MW FT»500MHZ 


28480 


1853-0015 


A38 R1 


0757=0424 


1 


RESISTOR I.IK IX .125M F TC»0+-100 


24546 


C4-1/8-T0-1101-F 


A39 R2 


0698-5195 


2 


RESISTOR 75 .5X .125H F TC-0+-100 


03 888 


PME55-1/8-T0-75R0-D- 


4 33 5 3 


0698-5195 




RESISTOR 75 .5X .125W F TC»0^-100 


03 888 


PME55-1/8-T0-75R0-0 


A38 54 


0757-0419 




RESISTOR 681 IX .125H F TC=*04-100 


24546 


C4-1/8-T0-681R-F 


A38 R5 


0698=5871 


1 


RESISTOR 50.3 IX .5W F TC=0*-100 


24546 


NA6 


A33 


0698=4823 


1 


RESISTOR 60.4 IX .5H F TC=0+-100 


24546 


NA6 


438 R7 


0698-5872 




RESISTOR 75.6 IX . 5H F TC=0+-100 


24546 


NA6 


433 50 


0698=5073 




RESISTOR 125.8 IX .5W F TC»0^-100 


24546 


NA6 


A38 P9 


0698-3333 




RESISTOR 137 IX .5H F TC*0+-100 


24546 


NA6 


438 RIO 


0757-1067 


1 


RESISTOR 152 IX .5W F TC=0+-100 


19701 


MF7C1/2-TO-152R-F 



See introduction to this section for ordering information 
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Qty 
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Mfr Part Number 


438 o.U 


0698-5874 


1 


RESISTOR 639 1* .SH F TC=04-100 


24546 


NA6 


438 R12 


0699=5188 


2 


RESISTOR 13.05 .5* .125W F TC=0+-100 


0388 8 


PME55S 


A3S -il3 


0698= 5A17 


2 


RESISTOR 1.572K .5* .125W F TC*0+-100 


03888 


PMF55-1/8-T0-1572R-0 


A3P 51A- 


0757=0337 


1 


RESISTOR 27.4 H .125M F TC=0^-100 


19701 


MF4C1/8-T0-27R4-F 


438 ^15 


0698=5406 


1 


RESISTOR 667 , 5 % -125W F TC=0-^-100 


24546 


C4-1/8-T0-667R-D 


438 =16 


0698“ 5190 


1 


RESISTOR 54.76 . 5 % .125M F TC=04-100 


03 88 8 


PME55S 


438 =17 


0698-5402 


1 


RESISTOR 261 .5? .125H F TC*0<—100 


03888 


P ME 5 5-1 / 8-T 0-261 R-0 


438 5 19 


0698-5191 


1 


RESISTOR 58.7 .5% .125W F TC=0^-100 


24546 


C4-1/8-TO-58R7-D 


A38 =19 


0698=5200 


1 


RESISTOR 233 , 5 % .125H F TC=0*— 100 


24 546 


C4-1/8-T0-233R-0 


438 =20 


0698=5193 


1 


RESISTOP 63.45 . 5 % .125H F TC=0+-100 


03888 


PME55-1/8-T0-63R45-D 


4 33 = 21 


0698-5199 


1 


RESISTOR 204.9 .5? .125H F TC*0+-100 


24546 


C4-1/8-T0-204R9-D 


433 ^2? 


0698-5188 




RESISTOR 13.05 .5* .125H F TC*0+-100 


03888 


PME55S 


438 P23 


0698=5417 




RESISTOR 1.572K . 5 % .125H F TC*0^-100 


03888 


PME55-1/8-T0-1572R-0 


438 =2^ 


0698-3438 




RESISTOR 147 1* .125H F TC“0+-100 


16299 


C4-1/8-TO-147R-F 


438 ^23 


0757=0401 




RESISTOR 100 If .125W F TC=0+-100 


24546 


C4-1/8-T0-101-F 


438 R26 


0757= 0421 




RESISTOR 825 If .125M F TC«04-100 


24546 


C4-1/8-T0-B25R-F 


438 =27 


0757-0416 




RESISTOR 511 If .125W F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


438 =28 


0757=0420 




RESISTOR 750 If .125W F TC=0«-100 


24546 


C4-1/8-T0-751-F 


438 =29 


0757= 0401 




RESISTOR 100 If .125M F TC=0*-100 


24546 


C4-1/8-TO-I01-F 


433 =30 


0757- 0401 




RESISTOR 100 If .125W F TC=0+-100 


24546 


C4-1/8-TO-101-F 


433 SL 


3100=1865 


1 


SWITCH, ROTARY 


26480 


3100-1865 








A30 MISCELLANEOUSOIZB) 






A38J3 


1251-0466 


1 


CONNECTOR 7-PIN F CIRC MOR 


17419 


MDR04-7S-090 




1251-0471 


7 


CONTACT-CONN FEM CRP 


17419 


800-20/30-1 


439 


00312-60041 


1 


REFEREfKE LEVEL ATTENUATOR ASSEMBLY 


28480 


00312-60041 




00312-00024 


1 


BRACKET, SWITCH 


28480 


00312-00024 


A39AI 


00312-60029 


1 


REFERENCE LEVEL ATTENUATOR ASSEMBLY 


28480 


00312-60029 




00312-00023 


1 


COVER, REFERENCE ATTENAUTOR 


28480 


00312-00023 


A39A1C1 


0121-0060 


10 


CAPACITOR-V TRMR-CER 2/0PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A39A1C2 


0140-0194 




CAPACITOR-FXD llOPF *- 5 % 30OWV0C MICA 


72136 


DH15F11U0300HV1CR 


4 39A1C3 


0121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A39A1C4 


0140-0194 




CAPACITOR-FXD llOPF *-5f 30OWV0C MICA 


72136 


DM15F111J0300WV1CR 


A39A1C5 


0121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


4 39A1C6 


0140-0194 




CAPACITOR-FXD llOPF «-5f 300WV0C MICA 


72136 


OM15F111J0300HVICR 


439AIC7 


0121-0061 


2 


CAPACITOR-V TRMR-CER 5.5/18PF 350V 


0086S 


304322 5.5/18PF NPO 


A39AIC8 


0160-2250 


2 


CAPACITOR-FXD 5.1PF +-.25PF 500WVOC CER 


28480 


0160-2250 


A39A1C9 


0121-^^060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A3941C10 


0160=0179 


3 


CAPACITOR-FXD 33PF +-5f 300WVDC MICA 


28480 


0160-0179 


A39A1C11 


0121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086 S 


304322 2/8PF NPO 


A39AIC12 


0140-0194 




CAPACITOP-FXD llOPF +-5f 300WVDC MICA 


72136 


OM15F111J0300HV1CR 


439A1C13 


0160-2259 




CAPACITOR-FXD 12PF +-5f 500WVDC CER 


28480 


0160-2259 


A39A1R1 


0698- 5415 


8 


RESISTOR 9.604K .25f .125H F TC=0-^-100 


03886 


PMF55-I/8-T0-9684R-C 


A39A1R2 


0698-5403 


8 


RESISTOR 326.6 .25f .125M F TC»04- 100 


03888 


PME55-1/8-T0-326R6-C 


A39A1R3 


0698-5415 




RESISTOR 9.684K .25f .125W F TC=0+-100 


03888 


PME55-I/B-TO-9584R-C 


A39A1R4 


0698-5403 




RESISTOR 326.6 -25f .125M F TC»0+=100 


03 888 


PME55-1/8-T0-326R6-C 


A39AIR5 


0698-5415 




RESISTOR 9.684K .25f .125W F TC=04'-100 


03888 


PME55-1/8-TO-9684R-C 


43941R6 


0698-5403 




RESISTOR 326.6 .25f .125H F TC»0+-100 


03888 


PME55-1 /8-T0-326R6-C 


A39A1R7 


0698-5413 


2 


RESISTOR 6.838K .25f .125W F TC=0+-100 


03888 


PME 55-1/ 8-T 0-6838R-C 


A39A1R3 


0698-5412 


2 


RESISTOR 4.624K .25f .125H F TC*0<-100 


03886 


PME55-1/8-T0-4624R-C 


439AIR9 


0698-5414 


2 


RESISTOR 9K .25f .I25W F TC»0+-100 


03688 


PME 55-1/ 8-T 0-9001-C 


A39A1R10 


0698-5408 


2 


RESISTOR l.lllK .25f .125W F TC=0^-100 


03888 


PME55-I/8-T0-U11R-C 


439A1R11 


0698-5415 




RESISTOR 9.684K .25t .125M F TC=-0*-100 


03888 


PME55-I/8-TO-9684R-C 


439A1R12 


0698-5403 




RESISTOR 326.6 .25f .125H F TC*0+=100 


03888 


PME55-I/8-T0-326R6-C 


A39AISI 


3100-1862 


1 


SWITCH-RTRY 1-25 IN CTR SPCG 1DX-ANG*30 


284S0 


3100-1062 


A39A2 


00312-60030 


1 


REFERENCE LEVEL ATTENUATOR ASSEMBLY 


28480 


00312-60030 


A39A2C1 


0121-C060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


439A2C2 


0140=0194 




CAPACITOP-FXD llOPF ♦-Sf 300WVOC MICA 


72136 


DM15F111J0300WV1CR 


439A2C3 


0121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0066S 


304322 2/8PF NPO 


A39A2C4 


0140-0194 




CAPACITOR-FXD llOPF <-5f 300HVDC MICA 


72136 


0M15FH1J0300MV1CR 


439A2C5 


0121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A39A2C6 


0140-0194 




CAPACITOR-FXD llOPF *-5f 300WV0C MICA 


72136 


DM15F111J0300WV1CR 


439A2C7 


0121-0061 




CAPACITOR-V TRMR-CER 5.5/18PF 350V 


0086S 


304322 5.5/18PF NPO 


A39A2C8 


0160-2250 




CAPACITOR-FXD 5.1PF +-.25PF 500WVDC CER 


28480 


0160-2250 


A39A2C9 


0121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


00865 


304322 2/8PF NPO 


439A2C10 


0160=0179 




CAPACITOP-FXD 33PF +-5f 300WVOC MICA 


28480 


0160-0179 


A39A2CU 


0 121-0060 




CAPACITOR-V TRMR-CER 2/8PF 350V PC-MTG 


0086S 


304322 2/8PF NPO 


A39A2C12 


0140-0194 




CAP4CITOR-FXD llOPF t-5* 300MV0C MICA 


72136 


DM15F111J0300WV1CR 


A39A2C13 


0160-2259 




CAPACITOR-FXD 12PF 5f 500WV0C CER 


28460 


0160-2259 



See introduction to this section for ordering information 



6-33 



FREE SCAN IN PUBLIC DOMAIN, NOT FOR RESALI 











Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A39A2JI 


1251=0131 1 


2 


CONNECTOR-SGL CONT SKT .064-01 A RED TFE 


28499 


69026-1165 (RED) 


A39A2J2 


1251-0131 




CONMECTOR-SGL CONT SKT .064-01 A RED TFE 


28499 


69026-1165 (RED) 


A39A2RI 


0698-5415 




RESISTOR 9.684K .25% .125W F TC=0+-100 


0388B 


PMF55-I/8-T0-9684R-C 


A39A2R2 


0698-5403 




RESISTOR 326.6 .25% .125M F TC=0+=100 


03 88 8 


PME55-1/8-T0-326R6-C 


A39A2R3 


0698-5415 




RESISTOR 9.684K .25% .125W F TC=0<-100 


03888 


PME55-I/8-T0-9684R-C 


A39A2R4 


0698-5403 




RESISTOR 326.6 .25% .125W F TC=0<-=100 


03 888 


PME55-L/8-T0-326R6-C 


A39A2R5 


0698-5415 




RESISTOR 9.684K .25% .125W F TC=0<-100 


0388B 


PME55-1/8-T0-9684R-C 


A39A2R6 


0698-5403 




RESISTOR 326.6 .25% .125M F TC*0^*100 


03868 


PME55-1/8-T0-326R6-C 


A39A2R7 


0698-5413 




RESISTOR 6.838K .25% .125W F TC=0<-100 


0388 8 


PME55-1/8-T0-6838R-C 


A39A2R8 


0698-5412 




RESISTOR 4.624K .25% .125H F TC*0<-100 


03888 


PME55-L/8-T0-4524R-C 


A39A2R9 


0698- 5414 




RESISTOR 9K .25% .125W F TC=0+-100 


03888 


PME55-1/8-T0-90O1-C 


A39A2R10 


069 8-5408 




RESISTOR l.lllK .25% .125W F TC=0+-100 


03 888 


PM655-1/3-T0-1111R-C 


A39A2R1L 


0698-5415 




RESISTOR 9.684K .25% .125W F TC=0+-100 


03B88 


PME55=I/8=T0=9684R-C 


A39A2R12 


0698-5403 




RESISTOR 326.6 .25% .125W F TC=0*»100 


03888 


PME55-1/8-T0-326R6-C 


A39A2S1 


3100-1863 


1 


SWITCH-RTRY 1.25 IN CTR SPCG I 0X-ANG*30 


28480 


3100-1863 


A39A2X1 


6080-34E 


1 


PULLEY, ATTENUATOR DRIVE 


28480 


6080- 34E 


A40 


00312=60031 


1 


30 MHZ BP FILTER, 250 KHZ ATTENUATOR ASSY 


28480 


00312-60031 


A40C1 


0160- 0952 


2 


CAPACITOR-FXO 220PF 4-1% 300WV0C MICA 


28480 


0160-0952 


A40C2 


0 160-0179 




CAPACITOR-FXO 33PF +-5% 300WV0C MICA 


28480 


0160-0179 


A43C3 


0160-0952 




CAPACITOR-FXO 220PF -»-l% 3O0MVOC MICA 


28480 


0160-0952 


A43H 


9 100-1610 


2 


COIL-FXD MOLDED RF CHOKE .15UH 20% 


24226 


15/150 


A49L2 


9140-0096 


1 


COIL-FXD MOLDED RF CHOKE lUH 10% 


24226 


15/101 


A40L3 


9 100-1610 




COIL-FXD MOLDED RF CHOKE .15UH 20% 


24226 


15/150 


A43RI 


0698-5196 


6 


RESISTOR 96.25 .25% .125H F TC*0+=100 


03888 


PME55-1 /8-T0-96R25-C 


A49R2 


0698-5194 


3 


RESISTOR 71.15 .25% .125W F TC=0+-100 


03 88 8 


PME55-1/B-T0-71R15-C 


A43R3 


0698-5196 




RESISTOR 96.25 .25% .125H F TC=0+»100 


03888 


PMF55-1 /8-T0-95R25-C 


A43R4 


0698-5196 




RESISTOR 96.25 .25% .125W F TC=0+=100 


03868 


PME 55-1 /8-T 0-96 R25-C 


A43R5 


0698-5194 




RESISTOR 71.15 .25% .125W F TC=0+=100 


0386 8 


PME55-1/8-T0-71R15-C 


A43R6 


0698-5196 




RESISTOR 96.25 .25% .125W F TC*04-100 


03888 


PME 55-1 /8-T 0-96 R25-C 


A43R7 


0698-5192 


4 


RESISTOR 61.11 .25% .125W F TC=0+-100 


03 888 


PME55-1/8-T0-61R11-C 


A43R8 


0698-5401 


2 


RESISTOR 247.5 .25% .125W F TC»0+=100 


03888 


PME 55-1 /8-T 0-247R5-C 


A4i3R9 


0698-5192 




RESISTOR 61.11 .25% .125W F TC*0+=100 


03 888 


PME55-1/8-T0-61R11-C 


A40R10 


0698-5196 




RESISTOR 96.25 .25% .125W F TC«04>=100 


03888 


PME55-1/8-T0-96R25-C 


A40R11 


0698-5194 




RESISTOR 71.15 .25% .125W F TC*0+=100 


03888 


PME55-1/8-T0-71R15-C 


A4DR12 


069 8-5196 




RESISTOR 96.25 .25% .125W F TC«04-100 


0386 8 


PME55-I/8-T0-96R25-C 


A49R13 


0698-5192 




RESISTOR 61.11 .25% .I25W F TC*04-=100 


03868 


PME55-1/8-T0-61R11-C 


A40R14 


0698-5401 




RESISTOR 247.5 .25% .125W F TC»04-»100 


03888 


PME55-1/9-T0-247R5-C 


A40R15 


0698-5192 




RESISTOR 61.11 .25% .125W F TC=0+=100 


03 888 


PME55-1/8-T0-61R11-C 


A40S1 


3100-1864 


1 


SWITCH-RTRY 1.25 IN CTR SPCG IDX-ANG»30 


2648 0 


3100-1864 


A40W3 


00312-60049 


1 


CABLE, 30 MHZ INPUT 


28480 


00312-60049 


A40H5 


00312-60050 


1 


CABLE, 0/ MHZ OUTPUT 


28480 


00312-60050 


A40W8 


00312=60051 


1 


CABLE, 200 KHZ INPUT 


28480 


00312-60051 


A40W9 


00312-60052 


1 


CABLE, 200 KHZ OUTPUT 


28480 


00312-60052 


A4L 


00312=61906 


1 


FREQUENCY RANGE SWITCH ASSEMBLY 


28480 


00312-61906 


A4L 


00312-61665 


1 


CABLE ASSEMBLY, BINARY 


28460 


00312-61665 


ft41Sl 


3100-3350 


1 


SWITCH, ROTARY 


284B0 


3100-3350 


A 42 


00312= 63601 


1 


FREQUENCY TUNING t AUDIO AMPLITUDE ASSY* 


28480 


00312-60035 


A42C1 


0121-0164 


1 


CAPACITOR: VAR AIR 99 PF 


80583 


VUS-99(9433-88-50007) 


A42R2 


2100-2461 


1 


RESISTOR: VAR CARBON COMP 2500 OHM+-20% 1.1 2W 


01121 


TYPE J OBD 


A43 


00312-61902 


1 


BANDWIDTH SELECTOR ASSEMBLY 


26480 


00312-61902 




00312=00316 


1 


BRACKET, SWITCH MOUNTING 
(FOR 3120 INSTRUMENT ONLY) 


28480 


00312-00316 


A43RI 


069 8=5410 


48 


RESISTOR 1.423K 1% .125W F TC=0^-100 


03888 


PME5S-I/8-T0-1423R-F 


A43R2 


0698-5410 




RESISTOR 1.423K 1% .125W F TC=0+-100 


03888 


PH.E55-1 /8-T0-1423R-F 


A43R3 


0698-4429 


24 


RESISTOR 1.87K 1% .125W F TC=04-»100 


16299 


C4-1/8-T0-I871-F 


A43R4 


0698-4429 




RESISTOR 1.87K 1% .125W F TC=04-100 


16299 


C4-1/8-T0-1871-F 


A43R5 


0693-4510 


24 


RESISTOR 84. 5K 1% .125H F TC=0+-100 


24546 


C4-1/8-T0-8452-F 


A43R6 


0698=4510 




RESISTOR 84. 5K 1% .125H F TC=0>-100 


24546 


C4-1/8-TO-9452-F 


A43R7 


0698-5410 




RESISTOR 1.423K 1% .125W F TC=04-=100 


03888 


PME 55-1 /8-T 0-1423R-F 


A43R8 


0698-5410 




RESISTOR 1.423K 1% .125W F TC*04-100 


03888 


PME 55-1 /8-T 0-I423R-F 


A43R9 


0698-4429 




RESISTOR 1.87K 1% .125H F TC=0+-100 


16 299 


C4-1/8-T0-1871-F 


A43R10 


0698-4429 




RESISTOR 1.87K 1% .125H F TC=0-i-100 


16299 


C4-1/8-T0-I871-F 



See introduction to this section for ordering information 
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A43R11 


0698-4510 




RESISTOR 84.5K IX .125W F TC=0*-100 


24546 


C4-I/8-T0-8452-F 


&43R12 


0698-4510 




RESISTOR 84.5K It .125W F TC=0+-100 


24546 


C4-1/8-T0-8452-F 


&43R13 


0698-5410 




RESISTOR 1*423K IX .125W F TC*0+-100 


03888 


PME55-1/9-T0-1423R-F 


A43R14 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-I00 


03888 


PME55-1/8-T0-1423P-F 


&43R15 


0698-4429 




RESISTOR 1.87K It .125W F TC*04-100 


16299 


C4-1/8-T0-I871-F 


A43R16 


0698-4429 




RESISTOR 1.87K It •125W F TC=0+-100 


16299 


C4-1/8-T0-1871-F 


A43R17 


0698-4510 




RESISTOR 84.5K It .125W F TC*0>-100 


24546 


C4-1/8-T0-8452-F 


A43R18 


0698-4510 




RESISTOR 84. 5K It .125W F TC=0+-100 


24546 


C4-1/8-T0-9452-F 


A43R19 


0698-5410 




RESISTOR 1.423K It .125W F TC*0+-100 


03888 


PME55-1/8-T0-1423R-F 


A43R20 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-100 


03888 


PME55-1/8-T0-1423R-E 


A43R21 


0698-4429 




RESISTOR 1.87K It .125W F TC*0+-100 


16299 


C4-1/8-T0-1871-F 


A43R22 


0698-4429 




RESISTOR 1.87K It *125M F TC»0*-100 


16299 


C4-1/8-TO-1871-F 


A43R23 


0698-4510 




RESISTOR 84.5K It .125W F TC=0+-100 


24546 


C4-1/8-TO-8452-F 


A43R24 


0698-4510 




RESISTOR 84.5K It .125H F TC»0+-100 


24546 


C4-1/8-T0-8452-F 


A43R25 


0698-5410 




RESISTOR 1.423K It .125H F TC*0+-100 


03888 


PM655-1/8-T0-1423R-F 


A43P26 


0698-5410 




RESISTOR 1.423R It .125M F TC=0+-100 


03888 


PME55-1/8-T0-1423R-F 


A43R27 


0698-4429 




RESISTOR 1.87K It .125W F TC»0*-100 


16299 


C4-1/8-T0-1871-F 


A43R28 


0698-4429 




RESISTOR 1.87K It .125W F TC*0+-100 


16 299 


C4-1/8-T0-1871-F 


A43R29 


0698-4510 




RESISTOR 84.5K It .125W F TC=0+-100 


24546 


C4-1/8-T0-8452-F 


A43R30 


0698-4510 




RESISTOR 84. 5K It .125W F TC»0+-100 


24546 


C4-I/8-T0-8452-F 


A43R31 


0698-5410 




RESISTOR 1.423K It .125W F TC*0+-100 


03888 


PME55-1 /8-T0-1423R-F 


A43R32 


0698-5410 




RESISTOR 1.423K It .125W F TC»04-100 


03888 


PME55-1/8-TO-1423R-F 


A43R33 


0698-4429 




RESISTOR 1.87K It .125W F TC«0+-100 


16299 


C4-1/8-T0-1871-F 


A43R34 


0698-4429 




RESISTOR 1.87K It .125M F TC»0*-100 


16299 


C4-1/8-T0-1871-F 


A43R35 


0698-4510 




RESISTOR 84.5K It .125W F TC=»04-100 


24546 


C4-I/8-T0-8452-F 


A43R36 


0698-4510 




RESISTOR 64.5K It .125W F TC>04-100 


24546 


C4-1/8-T0-8452-F 


A43R37 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-100 


03888 


PME55-1/8-TO-1423R-F 


A43R38 


0698-5410 




RESISTOR 1.423K It .125« F TC*0*-100 


0388 8 


PME55-1/8-T0-1423R-F 


A43R39 


0698-4429 




RESISTOR 1.87K It .125M F TC»0-*-100 


16299 


C4-1/8-T0-1871-F 


A43R40 


0698-4429 




RESISTOR 1.87K It .125W F TC»0+-100 


16299 


C4-1/8-T0-1B71-F 


A43R41 


0698-4510 




RESISTOR 84.5K It .125W F TC»0+-100 


24546 


C4-1/8-T0-8452-F 


A43R42 


0698-4510 




RESISTOR 84. 5K It .125W F TC*0^-100 


24546 


C4-1/8-TO-8452-F 


A43R43 


0698-5410 




RESISTOR 1.423K It .125W F TC=0>-100 


03888 


PME55-1/8-T0-I423P-F 


A43R44 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-100 


03888 


PME55-1/8-T0-1423R-F 


A43R45 


0698-4429 




RESISTOR 1.87K It .125W F TC»0«-100 


16299 


C4-1/8-T0-1871-F 


A43R46 


0698-4429 




RESISTOR 1.87K It .125M F TC*0>-100 


16299 


C4-1/8-TO-I871-F 


A43R47 


0698-4510 




RESISTOR 84. 5K It .125H F TC«0+-100 


24546 


C4-1/8-T0-8452-F 


A43R48 


0698-4510 




RESISTOR 84.5K It .125W F TC*04-100 


24546 


C4-1/8-TO-8452-F 


A43R49 


0698-5410 




RESISTOR 1.423K It .125M F TC-0*-100 


03888 


PME55-l/e-rO-I423R-F 


A43R50 


0698-5410 




RESISTOR 1.423K It .125W F TC*0<-100 


03888 


PME55-1/8-TO-1423R-F 


A43R51 


0698-4429 




RESISTOR 1.87K It .125W F TC»0+-100 


16299 


C4-1^8-T0-IB7l-F 


A43R52 


0698-4429 




RESISTOR 1.87K It .125H F TC*0+-100 


16 299 


C4-1/8-T0-1871-F 


A43R53 


0698-4510 




RESISTOR 84.5K It .125W F TC=0+-100 


24546 


C4-1/8-T0-8452-F 


A43R54 


0698-4510 




RESISTOR 84. 5K It .125M F TC«0+-X00 


24546 


C4-1/8-T0-8452-F 


A43R54 


0698-4510 




RESISTOR 84. 5K It .125M F TC»0*-100 


24546 


C4-1/8-T0-8452-F 


A43R55 


0698-5410 




RESISTOR 1.423K It .125W F TC«0*-100 


03888 


PME55-1/8-T0-1423B-F 


A43R56 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-100 


03888 


PME55-1/8-T0-1423R-F 


A43R57 


0698-4429 




RESISTOR l.STK It .125M F TC*0+-100 


16299 


C4-1/8-TO-I871-F 


A43R58 


0698-4429 




RESISTOR 1.87K It .125M F TC-0+-100 


16299 


C4-1/8-TO-1871-F 


A43R59 


0698-4510 




RESISTOR 84.5K It .125W F TC«0*-100 


24546 


C4-1/8-TO-0452-F 


A43R60 


0698-4510 




RESISTOR 84. 5K 1* .12SW F TC*0'»-100 


24546 


C4-I/8-T0-8452-F 


A43R61 


0698-5410 




RESISTOR 1.423K It .125W F TC«0*-100 


03888 


PME55-1/8-T0-I423R-F 


A43R62 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-100 


03886 


PME55-1/8-T0-1423R-F 


A43R63 


0698-4429 




RESISTOR 1.87K It .125M F TC»0*-100 


16299 


C4-1/8-T0-I871-F 


A43R64 


0698-4429 




RESISTOR 1.87K It .125W F TC»0+-100 


16299 


C4-1/8-T0-1871-F 


A43R66 


0698-4510 




RESISTOR 84. 5K It .125W F TC»04-100 


24546 


C4-1/8-T0-8452-F 


A43R67 


0698-5410 




RESISTOR 1.423K It .125W F TC*0^-100 


03888 


PME55-1/8-T0-1423R-F 


A43R68 


0698-5410 




RESISTOR I.423K It .125W F TC=0^-100 


03886 


PME55-1/8-T0-1423R-F 


A43R69 


0698-4429 




RESISTOR 1.87K It .125M F TC-O-^-lOO 


16299 


C4-1/0-TO-1B71-F 


A43R70 


0698-4429 




RESISTOR 1.87K It .125M F TC»0*-100 


16299 


C4-1/8-T0-1871-F 


A43R71 


0698-4510 




RESISTOR 84.5K It .125W F TC*04-100 


24546 


C4-l/e-T0-B452-F 


A43R72 


0698-4510 




RESISTOR 84.5K It .125W F TC»0*-100 


24546 


C4-1/8-TO-8452-F 


A43SI 


3100-1867 


2 


SWITCHt ROTARY 


28480 


3100-1867 


A43 


00312-60038 


1 


BANDWIDTH SELECTOR ASSEMBLY 
(FOR 312B INSTRUMENT ONLYl 


28480 


00312-60038 


A43 R1 


0698-5410 




RESISTOR 1.423K It .125W F TC=0^-100 


03888 


PME55-1 /8-T0-1423R-F 


A43 R2 


0698“ 5410 




RESISTOR 1.423K It .125H F TC=0^-100 


03888 


PME55-1/8-T0-1423R-F 


A43 R3 


0698-5411 


24 


RESISTOR 4.27K It .125W F TC*0*-100 


24546 


C4-1/8-T0-4271-F 


A43 <t4 


0698-5411 




RESISTOR 4.27K It .125W F TC*0*-100 


24546 


C4-1/8-TO-4271-F 


A43 R5 


0698-5416 


24 


RESISTOR 21.35K It .125W F TC*0+-100 


03888 


PME55-1/8-T0-21351-F 


A43 R6 


0698-5416 




RESISTOR 21.35K It .125W F TC*0+-100 


03888 


PME55-1 /8-T0-2135I-F 


A43 R7 


0698-5410 




RESISTOR 1.423K It .125W F TC*0*-100 


03888 


PME55-1/8-T0-I423R-F 


A43 R8 


0698-5410 




RESISTOR 1.423K It .125W F TC=0+-100 


03888 


PHE55-1/8-TO-1423R-F 


A43 R9 


0698-5411 




RESISTOR 4.27K It .125W F TC»0+-100 


24546 


C4-1^8-T0-4271-F 


A43 RLO 


0698-5411 




RESISTOR 4.27K It .125W F TC*0*-100 


24546 


C4-1/8-T0-4271-F 



See introduction to this section for ordering information 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AA3 Rll 


0698-5416 




RFSISTOR 21.35K 1% .125H F TC=04-100 


03888 


PHE55-1/8-T0-21351-F 


&43 R12 


0698“ 5416 




RESISTOR 21.35K IX .125H F TC=04-100 


03888 


PME55-1/8-T0-21351-F 


4A3 R13 


0698“ 5410 




RESISTOR 1.423K IX .125H F TC*0+-100 


03 88 8 


P ME 5 5-1 / 3-T 0- 1 423 R-F 


AA3 R14 


0698“ 5410 




RESISTOR I.423K IX .125H F TC=0+-100 


03 888 


PME 5 5-1 /8-T0-1423R-F 


A^3 R15 


0698” 5411 




RESISTOR 4.27K IX •125W F TC=04-100 


24546 


C4-I/8-T0-4271-F 


A43 R16 


0698“ 5411 




RESISTOR 4.27K IX .125M F TC=0*-100 


24546 


C4-1/8-T0-4271-F 


A43 317 


0698=5416 




RESISTOR 21.35K IX .125H F TC=0+-100 


03888 


PME55-1/8-T0-21351-F 


443 Rie 


0698=5416 




RESISTOR 21,35K IX .125W F TC=0«-100 


03888 


PME55-1/8-T0-21351-F 


A43 P19 


0698=5410 




RESISTOR 1.423K IX .125H F TC=04-100 


03868 


PME55-1/8-T0-I423R-F 


A43 R20 


0698=5410 




RESISTOR 1.423K IX •125H F TC=0+-100 


03888 


PME 55-1 /8-T0-1423R-F 


A43 R21 


0698=5411 




RESISTOR 4.27K IX •125W F TC=0^-100 


24546 


C4-1/8-T0-4271-F 


A43 322 


0698=5411 




RESISTOR 4.27K IX .125H F TC=0>-100 


24546 


C4-I/8-TO-4271-F 


A43 323 


0698=5416 




RESISTOR 21.35K IX .125W F TC*0+-100 


03888 


PME55-I/8-T0-21351-F 


A43 324 


0698=5416 




RESISTOR 21.35K IX .125W F TC*0^-100 


0388 8 


PME55-1/8-T0-21351-F 


A43 325 


0698=5410 




RESISTOR 1.423K IX .125W F TC=0*-100 


03 888 


PME55-1/8-T0-1423R-F 


A 43 R26 


0698=5410 




RESISTOR 1.423K IX .125H F TC»0+-100 


0388 8 


PME 55-1 /8-T0-1423R-F 


A43 327 


0698-5411 




RESISTOR 4.27K IX •125W F TC*04-100 


24546 


C4-1/8-T0-4271-F 


A43 328 


0698=5411 




RESISTOR 4*27K IX .125M F TC=0>-100 


24546 


C4-I/8-T0-4271-F 


A43 R29 


0698= 5416 




RESISTOR 21.35K IX .125H F TC*0+-100 


0388 8 


PME55-1/8-T0-21351-F 


443 430 


0698= 5416 




RESISTOR 21.35K IX •125W F TC=0<-100 


03888 


PME55-1/8-T0-21351-F 


A 43 R31 


0698=5410 




RESISTOR 1.423K IX .125W F TC=0<— 100 


03886 


PME 55-1 /8-T0-1423R-F 


A43 R32 


0698=5410 




RESISTOR 1.423K IX .125W F TC*04-100 


03 88 8 


PME55-1/8-T0-1423R-F 


A43 R33 


0698-5411 




RESISTOR 4.27K IX .125M F TC»0^-100 


24546 


C4-1/8-T0-4271-F 


A43 R34 


0698=5411 




RESISTOR 4.27K IX .125W F TC=0*-100 


24546 


C4-1/8-T0-4271-F 


A43 335 


0698=5416 




RESISTOR 21.35K IX .125W F TC=0*-100 


0388 8 


PME55-1/8-T0-21351-F 


AA3 R36 


0698=5416 




RESISTOR 21*35K IX *125W F TC*0+-100 


03888 


PME55-1/8-T0-21351-F 


A43 R37 


0698=5410 




RESISTOR 1.423K IX .125W F TC*0^-100 


0386 8 


PME55-1/8-T0-I423R-F 


A43 R38 


0698=5410 




RESISTOR 1.A23K IX .125W F TC*04-100 


0388 6 


PME55-1/8-T0-1423R-F 


A43 R39 


0698=5411 




RESISTOR 4.27K IX *125W F TC=0*-100 


24546 


C4-1/8-T0-4271-F 


A 43 940 


0698=5411 




RESISTOR 4.27K IX .125H F TC»0*-100 


24546 


C4-1/8-T0-4271-F 


A43 R41 


0698=5416 




RESISTOR 21.35K IX .125M F TC»0*-100 


0388 8 


PME55-1/8-T0-21351-F 


A43 R42 


0698-5416 




RESISTOR 21«35K IX .125W F TC=0+-100 


0388 8 


PME55-1/0-TO-21351-F 


A43 R43 


0698= 5410 




RESISTOR 1.423K IX .125H F TC*04-100 


03888 


PME55-1/8-T0-1423R-F 


443 R44 


0698-5410 




RESISTOR 1.423K IX *125W F TC“0+-100 


03888 


P ME 5 5-1 / 8-T 0-1 423 R- F 


A43 R45 


0698-5411 




RESISTOR 4«27K IX .125W F TC=0>-100 


24546 


C4-1/8-TO-4271-F 


A 43 946 


0698=5411 




RESISTOR 4.27K IX .125W F TC=0^-100 


24546 


C4-1/8-T0-4271-F 


A43 R47 


0698-5416 




RESISTOR 21.35K IX .125« F TC=0+-100 


03888 


PME55-1/8-T0-21351-F 


A43 948 


0698= 5416 




RESISTOR 21.35K IX .125M F TC=0+-100 


0388 8 


PME55-1/8-T0-21351-F 


A43 R49 


0698-5410 




RESISTOR 1.423K IX .125M F TC=0<-100 


03888 


PHE55-1/8-T0-1423R-F 


A43 950 


0698=5410 




RESISTOR 1.423K IX .125H F TC«0^-100 


03888 


PME55-1/8-T0-1423R-F 


A43 951 


0698=5411 




RESISTOR 4,27K IX •125M F TC»0*-100 


24546 


C4-1/8-T0-4271-F 


A43 952 


0698-5411 




RESISTOR 4.27K IX .125H F TC=0+-100 


24546 


C4-1/8-T0-4271-F 


A43 953 


0698-5416 




RESISTOR 21.35K IX .125W F TC=0+-100 


03 88 8 


PHE55-1/8-T0-21351-F 


A 43 9 54 


0698=5416 




RESISTOR 21.35K IX .125M F TC*0+-100 


03888 


PME55-1/8-T0-21351-F 


A43 555 


0698-5410 




RESISTOR 1.423K IX .125W F TCsO-»-lOO 


03888 


PME55-1/8-T0-1423R-F 


A 43 3 56 


0698-5410 




RESISTOR 1.423K IX .125W F TC=0+-100 


03888 


PME 55-1 /8-T0-1423R-F 


A43 557 


0698=5411 




RESISTOR 4.27K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4271-F 


A43 558 


0698=5411 




RESISTOR 4.27K IX ♦125M F TC*0>-100 


24546 


C4-1/8-T0-4271-F 


A43 959 


0698=5416 




RESISTOR 21.35K IX .125« F TC=0*-100 


03888 


PME55-1/8-T0-21351-F 


A43 560 


0698=5416 




RESISTOR 21.35K IX .125W F TC=0<-100 


0388 8 


PME55-1/8-T0-21351-F 


A43 961 


0698- 5410 




RESISTOR 1.423K IX .125H F TC*0+-100 


03888 


PME55-l/a-T0-l423R-F 


A43 ’62 


0698=5410 




RESISTOR 1.423K IX .125W F TC=0*-100 


03888 


PME55-1/8-T0-I423R-F 


A43 563 


0698-5411 




RESISTOR 4.27K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4271-F 


A43 5 64 


0698= 5411 




RESISTOR 4.27K IX .125M F TC=0^-100 


24546 


C4-1/8-TO-4271-F 


A 43 565 


0698=5416 




RESISTOR 21.35K IX .125M F TC=0+-100 


0388 8 


PME55-1/8-T0-21351-F 


A43 566 


0698-5416 




RESISTOR 21.35K IX .125M F TC=0^-100 


03888 


PME 55-1 /8-T0-21351-F 


A43 R67 


0698=5410 




RESISTOR 1.423K IX .125W F TC»0+-100 


03 88 8 


PME55-1/8-T0-1423R-F 


A43 568 


0698-5410 




RESISTOR 1.423K XX .125W F TC=0^100 


03 888 


PME55-1/3-T0-1423R-F 


A43 569 


0698-5411 




RESISTOR 4.27K IX .125W F TC=0>-100 


24546 


C4-1/8-T0-4271-F 


A 43 570 


0693-5411 




RESISTOR 4.27K IX .125W F TC*0-»-100 


24546 


C4-1/8-T0-4271-F 


A43 57L 


0690-5416 




RESISTOR 21.35K IX .125W F TC=0+-100 


03888 


PME 55-1 /8-T0-21351-F 


A43 572 


0698=5416 




RESISTOR 21.35K IX .125W F TC»0+-100 


0388 8 


PHE55-178-T0-21351-F 


A43 SI 


3100-1867 




SWITCH, ROTARY 


28480 


3100-1857 


A44“ 












A99 






NOT ASSIGNED 






AlOO 


00312-66502 


I 


OVERLOAD DETECTOR ASSEMBLY 


28480 


00312-65502 








(FOR 312D INSTRUMENT ONLY) 






AlOOCl 


0180-03 74 




CAPACITOR-FXD; 10UF*-10X 20V0C TA-SOLIO 


56289 


150D105X9020B2 


A100C2 


0150-0093 




CAPACITOR-FXO .OIUF ♦^80-20X lOOHVOC CER 


28480 


0150-0093 


A100C3 


0180-0374 




CAPACITOR-FXD; IOUF+-10X 20VDC TA-SOLID 


56289 


1500106 X9020B2 


A100C4 


0150-0093 




CAPACITOR-FXO .OIUF 4-80-20X lOOWVOC CER 


28480 


0150-0093 


A100C5 


0150-0084 





CAPACITOR-FXD .lUF 4-80-20X lOOWVDC CER 


28480 


0150=0084 



See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AIOOC6 


0180=01 97 




CAPACITOR=FXO; 2*2UF4-10% 20VDC TA 


56289 


150D225X9020A2 


A1C0C8 


0 160-0128 




CAPACIT0R“FX0 2.2UF <--20% 25WV0C CER 


28480 


0160- 0128 


A100C9 


0160-0205 




CAPACITOR-FXD lOPF +-5« 500HVDC MICA 


28480 


0160-0205 


AIOOCIO 


0150-0084 




CAPACITOR-FXD .lUF +80-20* lOOHVOC CER 


28480 


0150-0084 


AlOOCll 


0180-1735 


1 


CAPACITOR-FXO; -22UF+-10* 35VDC TA 


56289 


150D224X903542 


AIOOC12 


0150-0093 




CAPACITOR-FXD .OIUF +80=20* lOOWVDC CER 


28 40 0 


0150- 0093 


A100C13 


0180-0374 




CAPACITOR-FXO; 10UF+-10* 20V0C TA-SOLIO 


56289 


15001 06X902082 


A100C14 


0150-0093 




CAPACITOR-FXD .OIUF +80-20* lOOWVDC CER 


28480 


0150=0093 


A100C15 


0180-0374 




CAPACITOR-FXD; 10UF+-10* 20V0C TA-SQLIO 


56289 


150D106 X9O2O02 


A100C1& 


0150-0084 




CAPACITOR-FXO .lUF +80=20* lOOWVDC CER 


28480 


0150- 0034 


A100C17 


0121-0430 




CAPACITOR-V TRMR-AIR 1.4/9.2PF 350V 


74970 


189=0503=125 


A100C18 


0150-0084 




CAPACITOR-FXO .lUF +80-20* lOOWVDC CER 


28480 


0150-0084 


AXOOCRl 


190 2-0025 




DIOOE-ZNR lOV 5* 00-7 P0=.4W TC=+.06* 


04713 


SZ 10939=182 


AIOOCR2 


1902-0025 




DIOOE-ZNR lOV 5* 00=7 P0=.4W TC=+.06* 


04713 


SZ 10939=182 


A100CR3 


1902-0041 




DIOOE-ZNR 5.11V 5* 00=7 PD=.4W TC=-.009* 


04713 


SZ 10939=98 


AlOOCR^t- 


1901-0518 


2 


OIOOE-SCHOTTKY 


28480 


1901-0519 


A100CR5 


1901-0518 




DIOOE-SCHOTTKY 


28480 


1901-0518 


A100CR6 


190 2-0025 




DIOOE-ZNR lOV 5* DO-7 PD=.4W TC=+.06* 


04713 


SZ 10939-182 


AlOOQl 


1654-0345 




TRANSISTOR NPN 2N5179 SI TD-72 PD=200MW 


04713 


2N5179 


AIOOQ2 


1854- 0345 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A100Q3 


1853-0010 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0010 


A10004 


185A*0345 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A100Q5 


1854-0345 




TRANSISTOR NPN 2N5179 SI TO-72 P0=200MW 


04713 


2N5179 


A10036 


1853-0010 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0010 


A100Q7 


1853-0012 


1 


TRANSISTOR PNP 2N2904A SI TO-5 P0=600MW 


01295 


2N2904A 


AlOORl 


0698-3700 


1 


RESISTOR 715 1* .125W F TC=0+-100 


16299 


C4-1/8-TO-715R-F 


A loop 2 


0698-3242 




RESISTOR 357 1* .125W F TC=0+-100 


16299 


C4-1/8-T0-357R-F 


A100R3 


0684-1031 


2 


RESISTOR lOK 10* .25W FC TC»-400/+700 


01121 


C01O31 


A100R4 


0684-2211 


1 


RESISTOR 220 10* . 25W FC TC=-400/+600 


01121 


CB2211 


A100R5 


0757-0438 




RESISTOR 5.11K 1* .125W F TC»04-100 


24 54 6 


C4-1/8-TO-5111-F 


AIOOR6 


0684=1011 




RESISTOR 100 10* .25W FC TC=-400/+500 


01121 


CBlOll 


A100R7 


0757-0427 




RESISTOR 1.5K 1* .125W F TC=0+-100 


24546 


C4-1 Z8-T0-1501-F 


A100R8 


0684-1031 




RESISTOR lOK 10* .25W FC TC—400/+700 


01121 


CB1031 


A100R9 


0757-0442 




RESISTOR lOK 1* .125W F TC«0+=100 


24546 


C4-1/8-T0-1002-F 


AlOORlO 


0684-1001 


4 


RESISTOR 10 10* .25W FC TC=-400/+500 


01121 


CBlOOl 


AlOORU 


0684-1001 




RESISTOR 10 10* .25W FC TC==400/+500 


01121 


CBlOOl 


A100R12 


0757-0416 




RFSISTOR 511 1* .125H F TC=0+-100 


24 546 


C4-1Z8-T0-511R-F 


A100R13 


0698-3558 




RESISTOR 4.02K 1* .125W F TC=0+-100 


16299 


C4-1/8-T0-4021-F 


A100R14 


0757-0280 




RESISTOR IK 1* .125W F TC=0+-100 


24546 


C4-l/8=T0-1001-F 


A100R15 


0757-0394 




RESISTOR 51.1 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-51P1-F 


A100R16 


0757-0394 




RESISTOR 51.1 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-51P1-F 


A100R17 


0757- 0416 




RESISTOR 511 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-511R-F 


A100R18 


0757-0283 




RESISTOR 2K 1* .125W F TC*0+-100 


24546 


C4-1/8-T0-2001-F 


A100R19 


0698-3228 




RESISTOR 49. 9K 1* .125W F TC=0+-100 


0388 8 


PME55S 


A100R20 


0698-4471 


1 


RESISTOR 7.15K 1* .125W F TC=0+=100 


24546 


C4=1/8=T0-7151-F 


A100R2L 


0698-4441 




RESISTOR 3.74K 1* .125W F TC=0+-100 


16299 


C4-1/8-T0-3741-F 


A100R22 


0684-1011 




RESISTOR 100 10* .25W FC TC=-400/+500 


01121 


CBlOll 


A100R23 


0684-1011 




RESISTOR 100 10* .25H FC TC=-400/+500 


01121 


CBlOll 


A100R24 


0698-4532 


1 


RESISTOR 280K 1* .125W F TC=0+-100 


24546 


C4-1/8-TO-20O3-F 


A100R25 


2100-3353 


1 


RESISTOR-VAR TRMR 20K0HH 10* C SIDE AOJ 


73138 


72XR20K 


A100R26 


0698- 4498 


1 


RESISTOR 53. 6K 1* .125W F TC=0+-100 


24546 


C4-1/8-T0-5362-F 


A100R27 


0684-1001 




RESISTOR 10 10* .25W FC TC=-400/+500 


01121 


CBlOOl 


AlOOUl 


1826-0043 




IC LM307H AMPL 


27014 


LM307H 


AlOl 


00312-66501 


1 


METER EXPAND AMPLIFIER ASSEMBLY 
(FOR 312D INSTRUMENT ONLYI 


28480 


00312-66501 


AlOlCl 


0160=2199 


1 


CAPACITOR-FXD 30PF +-5* 300HVOC MICA 


20480 


0160-2199 


A101C2 


0180-1794 


1 


CAPACITOR-FXO; 22UF+-10* 35VDC TA-SOLIO 


56 289 


150D226X9035R2 


A1DIC3 


0180-0097 


2 


CAPACITOR-FXD; 47UF+-10* 35VDC TA-SOLID 


56289 


150D476X9035S2 


A101C4 


0180-0137 




CAPACITOR-FXD; 100UF+-20* lOVDC TA 


56289 


150D107X0010R2 


A1C1C5 


0180-0097 




CAPACITOR-FXO; 47UF+-10* 35V0C TA-SOLIO 


56289 


1500476X9035S2 


A101C6 


0180-0283 


1 


CAPACITOP-FXD; 60UF+75-10* lOVDC AL 


28430 


0180-0283 


A101C7 


0140-0200 




CAPACITOR-FXD 390PF +=5* 300WVOC MICA 


72136 


OM15F391J0300WV1CR 


AlOlCRl 


1901-0040 




DIODE-SWITCHING BOV 50NA 2NS 00-35 


28480 


1901-0040 


A101CR2 


1901-0040 




OIODE-SWITCHING 30V 50NA 2NS 00-35 


28480 


1901-0040 


AiniCR3 


1902-0579 


1 


DIOOE-ZNR 5.11V 5* 00-15 PO=lW TC=-.009* 


28480 


1902-0579 


A lOlQl 


1854-0039 




TRANSISTOR NPN 2N3053 SI TO-5 P0=1W 


04713 


2N3053 


A10102 


1853-0051 




TRANSISTOR PNP 2N4037 St TO-5 PD=IH 


02735 


2N4037 


AlOlRl 


075 7-0280 




RESISTOR IK 1* .125W F TC=0+-100 


24546 


C4-1/8-TO-1001-F 


A101R2 


0757=0421 




RESISTOR 825 1* .125W F TC=0+-100 


24546 


C4-1/8-TO-025R-F 


A101R3 


0698-4539 


1 


RESISTOR 402K 1* .125H F TC=0+*-100 


03888 


PME55S 


A101R4 


2100-3161 


1 


RESISTOR-TRMR 20K 10* C SIOE-ADJ 17-TURN 


32997 


3006P-1-203 


A101«5 


0698-6362 


1 


RESISTOR IK .1* .125W F TC=0+-25 


24546 


NE55 



See introduction to this section for ordering information 
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Section VI 



Model 312B/D 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A101R6 


0757=0388 


1 


RESISTOR 30,1 1% .125W F TC=0^—100 


24546 


C4-I/8-TO-30R1-F 


A101R7 


0757-0446 


1 


RESISTOR 15K 1% -125W F TC*0>=100 


24546 


C4-1/8-T0-1502-F 


A101R8 


0698-6326 


1 


RESISTOR 500 1« .125« F TC-0+=25 


24546 


NE55 


A101R9 


2100-3095 


1 


RESI STOR-TRMR 200 lOX C SIOE-AOJ 17-TURN 


32997 


3006P-1-201 


AlOlRlO 


0693-6619 


1 


RESISTOR 15K .1« .125W F TC=0<-25 


24546 


NE55 


AlO 10 11 


0757=0421 




RESISTOR 825 1* .125W F TC=0^-100 


24546 


C4-1/8-T0-825R-F 


A101012 


0687-1521 


1 


RESISTOR 1.5K 10? .5H CC TC=0+647 


01121 


E01521 


A101R13 


0698-4435 




RESISTOR 2-49K 1? .125W F TC=0+-100 


16299 


C4-1/8-T0-2491-F 


AlO IRU 


2100-3056 


X 


RESI STOR-TRMR 5K 10? C SIOE-ADJ 17-TURN 


32997 


3006P-1-502 


A101015 


0684-4711 




RESISTOR 470 10? .25H FC TC==400/4-600 


01121 


CB4711 


A101R16 


069 8=4440 


1 


RESISTOR 3.4K 1? . 125W F TC»04-100 


16299 


C4-l/8-TO-3^01-F 


A 10 IR17 


0683-2005 


1 


RESISTOR 20 5? .25W FC TC=-400/+500 


01121 


CB2005 


A101R18 


0757-0431 


1 


RESISTOR 2.43K 1? .125W F TC^O^-lOO 


24546 


C4-1/8-T0-2431-F 


AlO 1R19 


0684-4711 




RESISTOR 470 10? . 25W FC TC=-400/+600 


01121 


CB4711 


A101R20 


0683-5105 


1 


RESISTOR 51 5? .25W FC TC=-400/+500 


01121 


CB5105 


A 101R21 


0683=7505 


1 


RFSISTOR 75 5? .25W FC TC=-400/+500 


01121 


CB7505 


A101R22 


0684-1001 




RESISTOR 10 10? .25W FC TC=-400/<-500 


01121 


CBlOOl 


A101O23 


0757-0449 




RESISTOR 20K 1? .125W F TC*0*-100 


24546 


C4-1/8-TO-2002-F 


A1D1R24 


0757-0438 




RESISTOR 5.11K 1? .125W F TC=04-100 


24546 


C4-1/8-T0-5111-F 


A 10 17 25 


0698-3228 




RESISTOR 49. 9K 1? .125H F TC=0-*-=100 


038B8 


PHF55S 


AlOlUl 


1826=0043 




IC LH307H AMPL 


27014 


LM307H 


A101U2 


1826-0066 




IC AMPL 


07263 


777HC 


Al;': 103 


1826-0C43 




IC LM307H AMPL 


27014 


LM307H 


M02 


00312=61903 


1 


METER EXPAND SWITCH ASSEMBLY 
(FOR 3120 INSTRUMENT ONLY) 


28480 


00312-61903 


Al. 2R1 


0698-8442 


1 


RESISTOR 108.74 .25? .125H F TC=0^-50 


24546 


NC55 


A 102R2 


0698-8443 


1 


RESISTOR 96.92 .25? .125W F TC=0*=50 


24546 


NC55 


A10203 


0698-8444 


1 


RESISTOR 86.38 .25? .125H F TC=0*-50 


24546 


NC55 


A102R4 


0698- 8445 


1 


RESISTOR 76.98 .25? .125W F TC=04-50 


24546 


NC55 


Ml-' 20 5 


0698-8446 


1 


RESISTOR 68.61 .25? .125H F TC»0*=50 


24546 


NC55 


A10206 


0693-8447 


1 


RESISTOR 61.15 .25? .125W F TC=04-50 


24546 


NC55 


A10207 


0698-8448 


1 


RESISTOR 54.5 .25? .125H F TC=0-H*50 


24546 


NC55 


A102RB 


0698- P449 


1 


RESISTOR 48.58 .25? .125W F TC*0+-50 


03888 


PME55S 


AlO 25 9 


0698-8450 


1 


RESISTOR 43.3 .25? .125W F TC=0*-50 


03868 


PME55S 


f 102010 


0698-8451 


1 


RESISTOR 38.58 .25? .125W F TC»0+=50 


03888 


PME55S 


A 10 20 11 


0698-8452 


1 


RESISTOR 316.2 .25? .125W F TC=0*=50 


24546 


NC55 


A102S1 


3100-3243 


1 


SWITCH-RTRY SP12T-PS .562 IN CTR SPCS 


81073 


71B30-01=1-12S-C 


A103 


00312-66503 


1 


METER SCALE LAMP ASSEMBLY 
(FOR 3120 INSTRUMENT ONLY) 


284B0 


00312-66503 


M03DS1 


2140-0246 


10 


LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


1739D 


A 1030S2 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


1739D 


Al' 3PS3 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


1739D 


M030S4 


2140=0246 




LAMP-INCANO T-l-3/4 BULB 6.3V 


05464 


1739D 


A103DS5 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


1739D 


f 1 :30S6 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


1739D 


M030S7 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


17390 


Al '30S8 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


1739D 


M03059 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


173 90 


A1030S10 


2140-0246 




LAMP-INCANO T-1-3/4 BULB 6.3V 


05464 


173 90 


Al - 301 


0698-3624 


1 


RESISTOR 150 5? 2W MO TC=0*— 200 


24546 


FP42-2-T00-150R-J 


’REE S( 


;:;an it 


vf P 


UBLIC DOMAIN 


f,N 
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Model 312B/D 



Section VI 



Table 6-3. Replaceable Parts (Cont’d) 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 


TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. 








CHASSIS MOUNTED COMPONENTS 






Cl, C2 


0180-0346 




C: Fxd Al 3900 juF 50 VDC 


28480 


0180-0346 


C6 


0150-0093 




C: Fxd cer .OImF 100 VDCW 


28480 


0150-0093 


C11 


0160-0318 




C; Fxd Polye .39 mF 1 00 VDCW 


84411 


663UW39492W 


C12, CIS 


0160-0168 




C: Fxd Polye .1 pF 200 VDCW 


56289 


292P10492 


Cl 5, Cl 6 


0150-0024 




C: Fxd cer .02 mF 600 VDCW 


71590 


DD203-Z5U--t80-20 


C17 


0140-0164 




C: Fxd mica 6800 pF 500 VDCW 


72136 


DM30F682J0500WV1 CR 


C51-C55 


0160-0345 




C: Fxd cer 1000 pF 500 VDCW 


01121 


FB2B-102W 


C59 


0160-0345 




C: Fxd cer 1000 pF 500 VDCW 


01121 


FB2B-102W 


C62-C70 


01 60-0345 




C; Fxd cer 1000 pF 500 VDCW 


01121 


FB2B-102W 


C72, C73 


0160-0345 




C: Fxd cer 1000 pF 500 VDCW 


01121 


FB2B-102W 


C75-C87 


0160-0345 




C: Fxd cer 1000 pF 500 VDCW 


01121 


FB2B-102W 


C101,C102 


01 60-0345 




C: Fxd cer 1000 pF 500 VDCW 


01121 


FB2B-1 02W 


CR1-CR4 


1901-0410 




Diode: Pwr Rect 1N4720 100 V 1.5 A ' 


04713 


1N4720 


CR9, CR10 


1901-0418 




Diode: Pwr Rect 400 V 1 .5 A 


04713 


SRI 846-1 2 


DS1 


2140-0253 




Lamp: Incandescent 0.030 A 28V (overload) 


08717 


FB38 


FI 


2110-0033 




Fuse: .75A (230V) 


75915 


F02CR750A 




2110-0043 




Fuse: Cartridge 1 .5A (1 1 5V) 


75915 


31201 .5 


FL1 


00312-80001 




Filter: 1 MHz 


28480 


00312-80001 


FL2 


00312-80002 




Filter: 50 MHz 


28480 


00312-80002 


J1,J2 (312B) 


1250-0083 




Conn: RF BNC fern sgl hole fr 


24931 


28JR-130-1 


J3, J4 (312D) 


1251-1053 




Conn: 1 2 pin F Circ 165 


9D949 


165-12 


J5 (312B/D) 


1250-0149 




Conn: RF BNC fern sgl hole fr 


24931 


28JR 137-2 


J6-J9 (312B/D) 


1250-0083 




Conn: RF BNC fern sgl hole fr 


24931 


28JR-130-1 


J10 (312B) 


1 250-0083 




Conn: RF BNC fern sgl hole fr 


24931 


28JR-130-1 


J10 (312D) 


1251-1053 




Conn: 12 pin F Circ 165 


9D949 


165-12 


J11 (312B/D) 


1 250-0083 




Conn: RF BNC fern sgl hole fr 


24931 


28JR-130-1 


J13, J14 (312B/D) 


1250-0212 




Conn: RF BNC fern sgl hole fr 


02660 


31-221-1026 


J15 (312B/D) 


1 250-0829 




Conn: RF screw-on type 


98291 


50-045-4610 


J16 (312D) 


1251-0651 




Conn: Tel jack 3-ckts .25-shk-dia 


82389 


MT-333B 


J16 (312B) 


1 250-0083 




Conn: RF BNC FEM SGC Hole FR 


24931 


28 JR - 130 - 1 


J17,J18 (312D) 


1251-0065 




Conn: Tel Jack 2-ckts .25-shk-dia 


82389 


MT-331 


J19 (312B/D) 


1251-0650 




Conn: Tel Jack 2-ckts .25-shk-dia 


82389 


MT-333E 


J20 (312B/D) 


1251-0065 




Conn: Tel Jack 2-ckts .25-shk-dia 


82389 


MT-331 


L1-L4 






Not Assigned 






L5, L6 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L7, L8 






Not Assigned 






L9 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L10-L12 






Not Assigned 






L13 


9100-0541 




Coil: Fxd molded RF choke 250 UH 10% 


28480 


9100-0541 


L14, L15 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L16-L18 


9140-0137 




Coil: Fxd molded RF choke 1000 UH 


24226 


19/104 


L19 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L20-L22 






Not Assigned 






L23 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L24 






Not Assigned 






L25-L31 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L32, L33 


9140-0137 




Coil: Fxd molded RF choke 1000 UH 


24226 


19/104 


L34-L37 


9100-1620 




Coil: Fxd molded RF choke 15 UH 10% 


24226 


15/152 


L38-L41 






Not Assigned 






1.42-L44 


9100-0541 




Coil: Fxd molded RF choke 250 UH 10% 


28480 


9100-0541 


LSI 


9160-0227 




Speaker 


28480 


9160-0227 


Ml (312B) 


1120-1250 




Meter: 1 mA 


28480 


1120-1250 


Ml (312D) 


1120-0985 




Meter; 1 mA 


28480 


1120-0985 


PM1 


5060-1188 




Power Module 


28480 


5060-1188 



6-39 
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Section VI 



Table 6-3. Replaceable Parts (Cont’d) 



Model 312B/D 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 


TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. 


Q2 

Q4 


1853- 0053 

1854- 0063 




CHASSIS MOUNTED COMPONENTS (cont'd) 

TSTR: PNP Si TO-3 PD = 150W FT = 3 MHz 
TSTR: NPN 2N3055 Si TO-3 PD = 115W 


28480 

28480 


1853- 0053 

1854- 0063 


R1, R2 

R11 

R20 

R21 

R22 

51 

52 (312B) 

53 

54 

55 


0698-31 62 
2100-2131 
0698-4435 
0757-0277 
2100-2492 
3101-0036 
3101-1235 
3101-1235 
3130-0081 
3100-3246 




R: Fxd 46.4K 1% ,125W F TC = 0± 100 
R: Var 250 n 10% 

R: Fxd 2.49K 1% .125W F TC = 0 ± 100 
R: Fxd 49.9 n 1% 

R : Var con cc lin 5K 20% 

Switch: tgl spst ns 3A 250VAC/DC SIdr-lug 

Switch: Bal/Unbal 

Switch: Slide Ext. Reference 

Switch: Receiver Mode 

Switch: Lever Normal/Expand 


16299 

71450 

16299 

24546 

12697 

28480 

28480 

28480 

28480 

28480 


C4-1 /8-T0-4642-F 
Series 70 

C4-1/8-T0-2491-F 
C4-1 /8-T0-4992-F 
382 

3101-0036 

3101-1235 

3101-1235 

3130-0081 

3100-3246 


T1 

T2 (312D) 


9100-3461 

9100-3434 




Transformer: Pwr 
Transformer: Audio 


28480 

28480 


9100-3461 

9100-3434 


U1 


1820-0181 




1C: 

MISCELLANEOUS PARTS 


04713 


MC1433L 




00312-00006 

00312-00007 

00312-00033 

00312-00039 

00312-00103 




Cover: Rear Panel 312D 
Deck: Rear312B/D 
Shield: Bandwidth Switch 312B/D 
Cover: Input Filter Housing 312B/D 
Deck: Main 312B/D 








00312-00115 

00312-00201 

00312-00203 

00312-00205 

00312-00220 


1 


Deck: Counter 312B/D 
Cover: Rear Panel 312B 
Panel: Front 312B 
Panel: Front 31 2D Std 
Panel : Rear 31 2B/D 


i 






00312-00225 

00312-00031 

00312-00322 

00312-00602 

00312-01202 

00312-04101 




Panel; Front 31 2D Opt. 001 

Cover: Front 31 2B 

Cover: Front 31 2D 

Cover: Side 312B/D 

Plate; Meter Mounting 312B/D 

Cover: Counter (312B/D) 








00312-04103 

00312-04301 

00312-04302 

00312-04304 

00312-09302 




Cover: Rear 312B/D 
Trim: Top 31 2B/D 
Trim: Bottom 312B/D 
Trim: Front 312B/D 
Window: LT Panel 312B/D 








00312-20043 

00312-20069 

00312-20101 

00312-60061 

00312-60063 




■ Housing: Filter 31 2B/D 
Housing: First LO 312B/D 
Frame Assy: Side L & R 312B/D 
Cable Assy: 1 MHz Front Panel 312B/D 
Cable Assy: 2nd Step, 1st LO 312B/D 








00312-60064 

00312-60065 

00312-60066 

00312-60069 

00312-60070 




Cable Assy: 1st Step, 1st LO 312B/D 

Cable Assy: A 312B/D 

Cable Assy: B 312B/D 

Cable Assy: 1st Mixer, Ampli. Attn 312B/D 

Cable Assy: RF "A" 312B/D 








00312-60071 

00312-60072 

00312-60073 

00312-60084 

00312-60095 




Cable Assy: RF "B” 312B/D 

Cable Assy: RF "C” 312B/D 

Cable Assy: RF "D" 312B/D 

Cable Assy: Input Mixer, 1st LO 312B/D 

Cable Assy: Power 312B/D 








00312-60097 

00312-60098 

00312-60099 

00312-60100 

00312-60101 




Cable Assy: 30 MHz Output 312B/D 
Cable Assy: Input Amplifier (312B) 
Cable: Impedance Switch Output 312D 
Cable: Impedance Switch Input 312D 
Cable Assy: Input Mixer 312B/D 







6-40 



FREE SCAN IN PUBLIC DOMAIN, NOT FOR RESAL 














Model312B/D 



Section VI 



Table 6-3. Replaceable Parts (Cont’d) 



REFERENCE 

DESIGNATOR 


-hp- 

PART NO. 


TQ 


DESCRIPTION 


MFR. 


MFR. PART NO. 



00312-60103 

00312-60112 

00312-60190 

00312-61630 

00312-61631 



00312-61650 

00312-61667 

00312-61668 

00312-61669 

00312-61670 



00312-61671 

00312-61675 

0370-0026 

0370-0028 

0370-0104 



0370-0149 



0370-0432 



MISCELLANEOUS PARTS (cont'd) 



Cable Assy: 2nd Mixer, Ampl. Attn 312B/D 

Cable Assy: RF 312B/D 

Shield Assy: Bottom 312B/D 

Cable Assy: Meter 31 2D 

Cable Assy 312B/D 



Cable: Main 312B 

Cable Assy : Power Switch 312B/D 
Cable: Step Lock312D 
Cable Assy: "C” 31 2B/D 
Cable Assy 31 2D 



Cable: 1 MHz Reference 312B/D 

Cable: 3rd Mixer Main 312B/D 

Knob: Audio 312B/D 

Knob: Frequency Tuning (Fine) 312B/D 

Knob: Expand CAL DB 312B/D 



Knob: Frequency Range, Bandwidth, Amplitude 
Range, Reference Level, Input Impedance, Re- 
ceiver Mode, Frequency Tuning Crank 312B/D 
Knob: Normal/Expand Lever (312B/D) 
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SECTION VII 
CIRCUIT DIAGRAMS 



7-1. INTRODUCTION. 

7-2. This section of the manual contains all the necessary 
schematic diagrams for servicing and troubleshooting the 
models 312B and 31 2D. A functional block diagram is in- 
cluded for each model. 

7-3. Since both models are similar, the same schematic dia- 
grams are used whenever possible for both. The differences 
will be noted on the schematic. When major differences 



occur between models, a separate schematic is included. 

7-4. COMPONENT LOCATION DIAGRAMS. 

7-5. Included with the schematic are diagrams showing the 
location of components on the boards. The first and last 
pin number of each board connector is identified for each 
in locating components. It should be noted that on some 
assemblies, the connectors are identified beginning with 1 
on the left and some connectors are identified with 1 on 
the right side. 



Assembly No. 


Description 


Common 
Part No. 


312B 

Only 


312D 

Only 


Schematic Number and Page Number 


A1 


+ 20 V Regulator 


03312-66516 






25 7-59/7-60 


A2 


Active Filter 


00312-60002 








A3 


Active Filter 


00312-60003 






7 7-23/7-24 


A4 


Active Filter Preamp 




00312-60004 


00312-60042 


6 7-19/7-20(8) 6 7-21/7-22(D) 


A5 


Active Filter 


00312-60003 








A6 


Active Filter 


00312-60002 








A7 


Meter Amplifier 


00312-60005 






11 7-31/7-32 


A8 


AFC (312B) 




00312-60006 


00312-66527 


18 7-45/7-46 


A9 


Third Mixer/Dividers 


00312-60008 






10 7-19/7-30 


A10 


Audio Ampl/SSB Osc. 


00312-60009 






12 7-33/7-34 


All 


Active Filter Equalizer 


00312-60034 






10 7-29/7-30 


A12 


- 1 5 V Regulator 


00312-66515 






25 7-59/7-60 


A13 


Counters 


00312-66505 






21 7-51/7-52 22 7-51/7-52 


A14 


Counter Display 


00312-66506 








A15-A20 


Not Assigned 










A21 


Variable Freq. Osc. 


00312-66504 






17 7-43/7-44 


A22 


VFO Amplifier 


00312-66508 








A23 


Summation Loop and 


00312-66524 






19 7-47/7-48 




Phase Detector 










A24 


Step Lock Phase Det 


00312-66521 






15 7-39/7-40 


A25 


Phase Lock Assy 


00312-60025 






20 7-49/7-50 


A26 


1 MHz Ref. Osc. 


00312-66526 






23 7-55/7-56 


A27 


Not Assigned 










A28 


28 — 45 MHz Osc and 


00312-66520 






14 7-37/7-38 




•HM Counter 










A29 


Summation Loop Mixer 


00312-66519 






16 7-41/7-42 


A30 


30 MHz Oscillator 


00312-60021 






20 7-49/7-50 


A31 


Input Mixer 


00312-60179 






3 7-13/7-14 


A32 


Input Amplifier 


00312-66514 






2 7-11/7-12 


A33 


Low Pass Filter 


00312-60015 






2 7-11/7-12 


A34 


Second Mixer 


00312-60020 






5 7-17/7-18 


A35 


First Local Oscillator 


00312-66523 






13 7-35/7-36 


A36 


Amplitude Range Ind. 


00312-66507 








A37 


Extender Board 


00312-60037 








A38 


Mode Selector Switch 




00312-60032 


00312-61901 


1 7-9/7-10 2 7-11/7-12 24 7-57/7-58 


A39 


Reference Level Attn 


00312-60041 






24 7-57/7-58 


A39A1 


Reference Level Attn 


00312-60029 








A39A2 


Reference Level Attn 


00312-60030 








A40 


30 MHz BP Filter 


00312-60031 






4 7-15/7-16 24 7-57/7-58 




250 kHz Atten. 








11 7-31/7-32 


A41 


Frequency Range Switch 


00312-61906 






21 7-51/7-52 22 7-53/7-54 




Assy. 










A42 


Frequency Tuning and 


00312-60035 










Audio Amplitude 










A43 


Bandwidth Selector 




00312-60038 


00312-61902 


7 7-23/7-24 


A100 


Overload Detector 






00312-66502 


2 7-11/7-12 


A101 


Meter Expand Amplifier 






00312-66501 


11 7-31/7-32 


A102 


Meter Expand Switch Assy 






00312-61903 




A103 


Meter Scale Lamp Assy 






00312-66503 
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GENERAL SCHEMATIC NOTES 



1. PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
PREFIX WITH ASSEMBLY OR SUBASSEMBLY DESIG- 
NATION(S) OR BOTH FOR COMPLETE DESIGNATION. 

2. COMPONENT VALUES ARE SHOWN AS FOLLOWS UN- 
LESS OTHERWISE NOTED. 

RESISTANCE IN OHMS 
CAPACITANCE IN MICROFARADS 
INDUCTANCE IN MILLIHENRYS 



3. 



4. 



I DENOTES EARTH GROUND. 



-±r USED FOR TERMINALS WITH NO LESS THAN A 
NO. 18 GAUGE WIRE CONNECTED BETWEEN 
TERMINAL AND EARTH GROUND TERMINAL OR 
AC POWER RECEPTACLE. 



I DENOTES FRAME GROUND. 

■■■ USED FOR TERMINALS WHICH 



NENTLY CONNECTED WITHIN 
0.1 OHM OF EARTH GROUND. 



ARE PERMA- 
APPROXIMATELY 






ENOTES GROUND ON PRINTED CIRCUIT 
ASSEMBLY. (PERMANENTLY CONNECTED TO 
FRAME GROUND). 







PATH. 








PATH. 


10. 1 I 


DENOTES FRONT PANEL MARKING. 


lIi: 


DENOTES REAR PANEL MARKING. 


n. A 


DENOTES SCREWDRIVER ADJUST. 


13. * AVERAGE VALUE SHOWN, OPTIMUM VALUE SE- 



s \ 
14. > 



LECTED AT FACTORY. THE VALUE OF THESE 
COMPONENTS MAY VARY FROM ONE INSTRU- 
MENT TO ANOTHER. THE METHOD OF SELECTING 
THESE COMPONENTS IS DESCRIBED IN SECTION V 
OF THIS MANUAL. 

DENOTES SECOND APPEARANCE OF A CON- 
NECTOR PIN. 



15. \924 / DENOTES WIRE COLOR: COLOR CODE SAME AS 
RESISTOR COLOR CODE. FIRST NUMBER IDEN- 
TIFIES BASE COLOR, SECOND NUMBER IDEN- 
TIFIES WIDER STRIP, THIRD NUMBER IDENTIFIES 
NARROWER STRIP, (e.g. \911/ = WHITE , RED, 
YELLOW.) 

17. ALL RELAYS ARE SHOWN DEENERGIZED. 



18. WAVEFORM AND VOLTAGE MEASUREMENTS WERE 
MADE WITH RESPECT TO CHASSIS GROUND USING A 
HIGH INPUT IMPEDANCE OSCILLOSCOPE AND TRAN- 
SISTOR VOLTMETER. VOLTAGE LEVELS ARE NOMI- 
NAL AND MAY VARY SOMEWHAT FROM ONE INSTRU- 
MENT TO ANOTHER. 

19. DC VOLTAGE LEVELS WERE MEASURED WITH RESPECT 
TO CIRCUIT GROUND USING A VTVM WITH 10 MEGOHM 
INPUT IMPEDANCE. THE VOLTAVE LEVELS SHOWN 
ARE NOMINAL AND MAY VARY FROM ONE INSTRU- 



MENT TO ANOTHER DUE TO CHANGE IN TRANSISTOR 
CHARACTERISTICS. A VARIATION OF ±10% SHOULD 
BE ALLOWED. 




DENOTES BUFFER 





A 
B ■ 
C 




DENOTES NAND GATE 




DENOTES NOR GATE 




A 


B 


C 


g 


0 


0 


0 


0 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


1 


0 


1 


0 


0 


0 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


1 


A 


B 


C 


_Q 


0 


0 


0 


1 


0 


0 


1 


1 


0 


1 


0 


1 


0 


1 


1 


1 


1 


0 


0 


1 


1 


0 


1 


1 


1 


1 


0 


1 


1 


1 


1 


0 


A 


B 


C 


Q 


0 


0 


0 


1 


0 


0 


1 


0 


0 


1 


0 


0 


0 


1 


1 


0 


1 


0 


0 


0 


1 


0 


1 


0 


1 


1 


0 


0 


1 


1 


1 


0 


A 


B 


Q 




0 


0 


0 




0 


1 


1 




1 


0 


1 




1 


1 


0 





DENOTES EXCLUSIVE OR GATE 
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REFERENCE DESIGNATIONS 



ASSEMBLY 

REFERENCE 

DESIGNATION 



ASSEMBLY 

ASSEMBLY PART NUMBER 

NAME (INCLUDES A2A! SUBASSEMBLY) 



JACK XA2 IS MOUNTED ON 
CHASSIS OR ANOTHER ASSEMBLY. 



PI IS NOT MOUNTED 
ON A2 ASSEMBLY 
(COMPLETE DESIGNATOR IS PI) 




POWER SUPPLY (OOXXX-66501) 



PLUG PI IS MOUNTED ON ASSEMBLY OR IS PART 
y^OF THE ASSEMBLY BOARD (COMPLETE DESIGNATOR IS A2PI) 



TEST VOLTAGE 



Q1 



^^COMPLETE DESIGNATOR IS A2R4 



SUBASSEMBLY OF A2 
(COMPLETE DESIGNATOR IS A2AI) 




PK vXA2 



27 ' 



NUMBER INDICaTES 
I PIN OF XAZ AND PI 



'-O- 



Al 

[photo-chopper osc ~| 



WIRE color: color CODE IS THE SAME 
AS THE RESISTOR COLOR CODE. FIRST 
NUMBER INDICATES BASE COLOR, SECOND 
NUMBER INDENTIFIES WIDER STRIP. AND 
THE THIRD INDICATES THE NARROWER 
STRIP. (324, DENOTES WHT/RED/YEL WIRE) 



\\ 



i 



EYELET OR STAND- 
OFF TERMINAL, MAY OR 
MAY NOT BE NUMBERED 



JRI 



tR2 



r 



COMPLETE 
DESIGNATOR 
IS A2AIRI 






DENOTES SCHEMATIC 
ON WHICH CONNECTION 
IS MADE 



y>- 






MALE STANDOFF 
PIN CONNECTOR 

MAY OR MAY ^ 
NOT BE NUMBERED 



FEMALE PIN 
CONNECTOR ON 
A WHT/RED WIRE 



PARTIAL REFERENCE DESIGNATIONS ARE SHOWN! PREFIX WITH ASSEMBLY 
DESIGNATION(S) OR BOTH FOR COMPLETE DESIGNATION 



OR SUBASSEMBLY 
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NOTE 1 



SIGNAL LEVELS ON CIRCUIT BOARDS, WHICH ARE SHADED, 
CANNOT BE EASILY MEASURED DUE TO THE EXTREME 
LOW LEVELS AND HIGH FREQUENCIES. TO TROUBLESHOOT 
THIS SECTION OF THE INSTRUMENT, REFER TO PARA- 
GRAPH 5-92. 



NOTE 2 

THE MODEL SUB INSTRUMENTS ARE INDIVIDUALLY 
CALIBRATED FOR A CORRECT METER READING FOR A 
GIVEN INPUT SIGNAL. SIGNAL LEVELS AT TEST POINTS 
MAY VARY AS MUCH AS 25% BETWEEN INSTRUMENTS. FOR 
THIS REASON, VOLTAGES ON THE BLOCK DIAGRAM ARE 
NOMINAL VALVES AND ARE INTENDED FOR REFERENCE 
ONLY. 




REFERENCE LEVEL-dBm 



AMPLITUDE RANGE - dB 





(o) Q B4L I illllllll UNBAL 








el z-iov 

OC TUNING 




FIRST 

LOCAL 

OSCILLATOR 



FREQUENCY TUNING 
FINE COARSE 



o o 



16 A29 

-1 -J FIRST SUM. 



' 8 LOW PASS 
T — I FILTER 



OC LOOP ERROR 
Z-IOV 



FREQUENCY RANGE- MHz 




' 15 LOW PASS I 

i FILTER I 



la REFERENCE 
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L ACTIVE FILTERS = 




I 1 




8 1 

P/O 

A43 


P^O 

A3 1 

. L 


P/O 

1 1 A 2 

A°3 TTO 


1 i 

1 

1 


1 

t 

4 1 

U 

P^O 

A 5 

e 2 


ls» 


1 

j T 


1 

1 

1 

lU 


1 1 1 

L-y 



' le 

ru 




3 I 1558, 






AFC CONTROL ^ L'^ 

TO A22(I5) , 



AUTOMATIC • 

FREQUENCY | 



I_I /_/ /_/ /_/ /_/,/_/ L_/ 



BINARY 

RANGE 

INFORMATION 



RECTIFIERS 

AND 

FILTERS 



FREQUENCY 

RANGE 

SWITCH 



A12 

\g§/ 9 -I5V 

- 15V REGULATOR 



II -I5V SENSE 

13 SENSE 6ND 
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:irr' 



/ 250KHZ 




9. 

Z 12 






nu~ 



RECEIVER „ e.Mriir 

MODE ^ 1 SINGLE 

SWITCH USB/ISBI 



RECEIVER MODE 




P/0 A42 
AUDIO 
AMPLITUDE 




AUDIO 

AMPLITUDE 



Figure 7-1. Block Diagram (312B Only). 



7-S/7-6 








REFERENCE LEVEL -dBm 



LOCAL OSCILLATOR 
OUTPUT 



AMPLITUDE RANGE - dB 
-30 
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ACTIVE FILTER' 
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ACTIVE FILTERS 




P 

I 
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T" 



10 



IB ■ ■ '4 I 

U I u 



I I 
I I 



All ACTIVE FILTER 
EQUALIZER 

"S' 

■zxi r ^^-T 

TPI5 
TPI6 I 

-j-x n T 



|A9 3 RD MIXER 






I I 
I I 



IV RMS 
TP17 



I I 



lJ I I i_ 



_J 



J l-Xxt 



I / VRMS 
TP22 






I I 



TPIB 

-i n - T . 

TPI9 I 

-xniJ 




P/O AAO 
Iatte'nuatorI 



FROM A26(4)- 



I I 






12 



RECEIVER 

MOOE 

SWITCH 



hjisTi 



n 



AI02 
METER 
EXPAND 
-dB SWITCH 



n 



lAlO AUDIO 



AUDIO I AMPLIFIER 



I AMPLIF 

sinV 



TJSBTCSr 

.975/ 



INGLE 
SIDEBAND 
OSCILLATOR 



P/O A42 
AUDIO , 
AMPLITUDE 



■u§B“ 

'978, 



NORMAL/ 

EXPAND 

SWITCH 



RECORDER' 
OUTPUT ' 



IHEADSETI 









RECTIFIERS 

AND 

FILTERS 



|5.7 ■^20V MAIN 



15 +20V SENSE 



|i3 SENSE GND 



RECEIVER MODE 

BEAT LSB 




3I20-E-4376 



AUDIO 

AMPLITUDE 



7.8,15 -I5V MAIN 



DISTRIBUTION 



SENSE GND 
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Figure 7-2. Block Diagram (3 1 2D Only). 



7-7/7-S 










FREE SCAN IN PUBLIC DOMAIN, 



2V62V 



eosi-a-vzi£ 




IV62V 



eOSI-8-VZI£ 







SIGNAL 
OUTPUT 
TO A32 



20 



SIGNAL 
OUTPUT 
TO A32 



20 
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Figure 7-3. Mode Selector Switch and Reference Level Attenuator. 



7-9/7-10 





SIGNAL OUTPUT 
TO A3I-I1 VIA 
J4B.W2, a J5 



30 



SIGNAL OUTPUT 
TO A3I-II VIA 
J4B. W2,a J5 



3O 




Figure 7-4. Input Amplifier, Low Pass Filter and Mode Selector Switch. 
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hp Part No. 00312-60179 
Rev B 





10 ns/cm 



1 V/cm 
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A 31 INPUT MIXER ASSEMBLY (00312-60179) 



I 
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(Z) 



30 MHZ 
IF OUTPOT 
TO A40PI 



4 Q 



^ >— < I LOCAL OSC OUTPUT | 
l C~3~) 60mV-90mVRMS INTO 500 



COPYRIGHT 1967 BY HEWLETT-PACKARD CO. 
512A-INPUT MIXER 720- 
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Figure 7-5. Input Mixer. 
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A40 

RAN6E-DB SWITCH 
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p/0 A40 30MHz BP FILTER / ATTENUATOR ASSEMBLY (003! 2- 6003 1) ( i of 3 ) 

l_ 




3I2A-0'I&13A L 



COPYRIGHT 1967 BY HEWLETT-PACKARD CO. 

3IZA - 30 MHz BANDPASS FILTER AND ATTENUATOR 720- 
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.TER / ATTENUATOR 



ASSEMBLY (003 1 2- 6003 1) ( i of 3) ^ 




30 MHz 
IF OUTPUT 
TO A34-2 



50 



J 



COPYRIGHT 1967 BY HEWLETT-PACKARD CO. 

3I2A - 30 MHi BANDPASS FILTER AND ATTENUATOR TZO- 
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Figure 7-6. 30 MFIz Bandpass Filter. 
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A34 

hp Part No. 00312-60020 
' Rev B 





2 V/cm 
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A34 2nd BALANCED MIXER ASSEMBLY (00312-60020) REV B 



30 MH2 f 

IF INPUT 



A 40 P 2 



C I 

1000 



n. 



Q3 




C 2 

100 



C 5 

1000 



T 







C 7 * 
" 56 




T 3 


O 

TUNE 1 
C 8 ;j 
5 , 5-18 









V 




CIO -'^^0 V y-i- 7 R 29 

1000 Fikzjc Q2 100 



W6 

30 MH 2 ® 5 -' ^ 

20 






CE _) / / 

P 20 V \ 






i 

\v 






t 









il 



^ 

9 I 

J^l ^ 

31 



3I2A-D-M90A 



V 







C 25 

+I5.6VDC 




R 24 < 




F 


464 - 








1000 '' 

' 


C 

10 


15 V 


^R 23 




1 


\ 464 






C 26 H 3 . 6 VDC 

3 9 



COPYRIGHT 1967 8Y HEWLE 

JI2A-30MHZ If AMPUflER 8 2ND Ml» 
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CHANNEL A 




60 



CHANNEL B 



TO A4-6 
“Via L35, 
C85.W25 



6 



CD 
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5 

Figure 7-7. Second Mixer. 
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(J1 



A4 

hp Part No. 00312-60004 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESA 



NOTE 

R3 AND R15 ARE SELECTED FOR SYSTEM GAIN. WITH 
FULL SCALE INPUT APPLIED (0 dBm ON METER) R3 
AND R15 ARE SELECTED TO PROVIDE 10 mV RMS AT 
A7TP28 METER AMPLIFIER. 




A4 ACTIVE FILTER PREAMPLIFIER ASSEMBLY (00312-60004) (3I2B ONLY) 
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Figure 7-8. Active Filter Preamplifier (312B Only). 
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CHANNEL B 
OUTPUT 




hp Part No, 00312-60042 
Rev A 
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NOTE 

R3 AND R15 ARE SELECTED FOR SYSTEM GAIN, WITH 
FULL SCALE INPUT APPLIED (OdBm ON METER) R3 
AND R15 ARE SELECTED TO PROVIDE 10 mV RMS AT 
A7TP28 METER AMPLIFIER. 





A4 



ACTIVE FILTER PREAMPLIFIER (00312-60042) 
(3I2B OPT. Oi, 3I2D STANDARD) 



+ 20V 




1 



3I2A-0- 1725 
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•|ER (00312-60042) 
ID) 





O 
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Figure 7-9. Active Filter Preamplifier (31 2D Only, Std, and Opt. 01). 
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, A3-A5 

hp Part No. 00312-60003 
Rev. C 



Table 1. 





R Value 


R Value 


R Designator 


in 312B 


in 312D 


3, 4,9, 10, 15, 16, 
21, 22, 27, 28, 33, 
34, 39, 40, 45, 46, 


4.27 K 


1.87 K 


51, 52, 57, 58,63 


(1000 Hz Bandwidth) 


,1740,, „ 


2300 Bandwidth) 


5, 6, 1 1 , 1 2, 1 7, 

18, 23, 24, 29, 30, 
35, 36,41,42,44, 


21.35 K 


84.5 K 


48, 53, 54, 59, 60 


(200 Hz Bandwidth) 


(50 Hz Bandwidth) 



3100 Hz Bandwidth same for both instruments. 
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AF INPUT 
CHANNEL A 
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Figure 7-10. Bandwidth Selector and Active Filter. 
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Figure 7-11. Active Filter and Bandwidth Selector. 
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Figure 7-12. Active Filter and Bandwidth Selector. 
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Figure 7-13. Active Filter Equalizer and Third Mixer/Dividers. 
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Figure 7-15. Audio Amplifier and Single Sideband Oscillator. 
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Figure 7-16. First Local Oscillator. 
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Figure 7-J7. 28 — 45 MHz Oscillator and Counter. 
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Figure 7-18. Step Lock Phase Detector. 
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Figure 7-19. Summation Loop Mixer. 
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Figure 7-20. Variable Frequency Oscillator. 
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Figure 7-21. Automatic Frequency Control. 
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Figure 7-22. Summation Loop and Phase Detector. 

7-47/7-48 

OMAIN. NOT FOR RESAEE 






10 ns/cm 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 




25 ns/cm 








A30 30 MHz OSCILLATOR ASSEMBLY (00312-60021 ) 




— NOTE 

MAX SEARCH AMPLITUDE IS 4.0V 
PEAK TO PEAK AT A25TP57 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 



V 




— NOTE 

MAX SEARCH AMPLITUDE IS 4.0V 
PEAK TO PEAK AT A25TP57 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 



20 

Figure 7-23. 30 MHz Oscillator and Phase Lo,ck Assembly. 
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Figure 7-24. Counters and Frequency Range Switch. 
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Figure 7-25. Counter Display and Frequency Range Switch. 
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Figure 7-28. -H 20 V Regulator and - 15 V Regulator. 
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SECTION VIII 
BACKDATING 



8-1. IIMTRODUCTIOIM. 

8-2. This section makes this manual applicable to instru- 
ments with serial numbers lower than the ones on the title 
page of this manual. Where applicable, the backdating has 
been integrated into the text, parts list or schematics. This 
type of change is denoted by an open delta (A) or a lettered 
delta (Ag). The delta refers to the corresponding back- 
dating note on that page. If the backdating change is too 
long or otherwise impractical to incorporate into the text, 
the change will be denoted by a numbered delta (Aj). The 
numbered delta refers to the corresponding numbered delta 
in this section. 

8-3. Only those changes which cannot be adapted to earlier 
instruments or which do not benefit the operation or speci- 
fication of earlier instruments are listed. If a component 
value or a component part number differs from the value or 
part number listed in the replaceable parts list, yet is not 
listed in this section or integrated into the text, the value 
and part number listed in the replaceable parts list is to be 
used if replacement is necessary. The new component is to 
be considered as an improvement to instrument operation 
or specifications. 

Ai S/N 1442A00400 and Below (Model 31 2B ONLY) 

8-4. ADJUSTMENT PROCEDURES. 

8-5. Frequency Response Adjustment (3128 Only). 

8-6. The frequency response adjustment for the 312B’s 
with serial numbers 1442A00400 and below can be accom- 
plished by modification of the procedure in Paragraphs 
549 through 5-52. 

a. The sweeping voltage for A33 Assembly adjustments 
(Paragraph 5-51) is between + 4 volts and - 10 volts. 

b. The frequency response display will be backwards 
(frequency will increase from right to left rather than 
left to right). 

c. In Paragraph 5-52 Step c, adjust A32C3 rather than 
A32C10. Adjust A32C8 for best common mode rejection 
in Step f of Paragraph 5-52. 

d. Reference Level Attenuator adjustments in Paragraph 
5-53 do not require any modification. 

8-7. Dscillator Adjustments. 

8-8. Paragraphs 8-9 through 8-12 replace Paragraph 5-37 in 
this manual for 312B, S/N 1442A00400 and below. 



8-9. Step Oscillator Adjustments. 

8-10. APC Balance Adjustments. 

a. Set the FREQUENCY RANGE-MHz switch to one of 
the blank positions between 0 and 17. 

b. Set the oscilloscope for a vertical sensitivity of 
.01 V/cm dc coupled. Use a 10:1 divider probe and the 
50 kHz Low Pass Filter shown in Figure 8-1 . Connect the 
probe to TP36 (APC LOCK OV) on the A24 Assembly. 




c. Adjust A24R14 (APC BALANCE) for a search signal 
with symmetrical swing. The amplitude should be greater 
than 500 mV peak-to-peak. 

8-11. Oscillator Programming. 

a. Leave the oscilloscope connected as in the APC 
BALANCE ADJUSTMENTS. Remove the A29 Assembly. 
Using a 50 12 cable with clip leads, connect the input of the 
5245 L Electronic Counter to XA29 pin 15 (cable W13). 
Terminate the 5245L counter input with a 50 f2 feedthru. 

b. Place the Step Oscillator Assembly (A28) on an 
extender board (P/N 00312-60024). Position A27R1 
through A27R6 at the center of their range. 

c. Set the FREQUENCY RANGE-MHz switch to 0 and 
adjust A28T1 (28 ~ 32 TUNE) for 0 volts dc on the oscUlo- 
scope. The 5245 L counter should indicate 28 MHz. 

d. Set the FREQUENCY RANGE-MHz switch to 7 and 
adjust A28T2 (33 — 38 TUNE) for 0 volts dc on the oscillo- 
scope. The 5245 L counter should indicate 35 MHz. 

8-1 
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e. Set the FREQUENCY RANGE-MHz switch to 12 
and adjust A28T3 (39 - 45 TUNE) for 0 volts dc on the 
oscilloscope. The 5245L counter should indicate 40 MHz. 

f. Remove A28 from extender board and reinstall it. Set 
the FREQUENCY RANGE-MHz switch to 0. 

g. Adjust A27R1 (0/28 MHz) for 28 MHz on the 5245L 
counter and 0 volts dc on the oscilloscope. 

h. Set the FREQUENCY RANGE-MHz to 4. Adjust 
A27R2 (4/32 MHz) for 32 MHz on the 5245L counter and 
0 volts dc on the oscilloscope. 

i. Repeat Steps g and h until both switch positions give 
0 volts dc on the oscilloscope. For positions 1, 2 and 3 
the oscilloscope should indicate 0.0 ±0.1 volts dc. 

j. Using the procedure of Steps g, h and i, adjust A27R3 
through R6, Table 8-1 gives the FREQUENCY RANGE- 
MHz switch settings, counter indications and reference 
designators. 

Table 8-1. Oscillator Programming Adjustments. 



Frequency 

Setting 


Adjustment 


Counter 

Indication 


Instructions 


5 


A27R3 ( 5/33 MHz) 


33 MHz 


Alternate 


10 


A27R4 (10/38 MHz) 


38 MHz 


between 
these two. 


11 


A27R5 (11/39 MHz) 


39 MHz 


Alternate 


17 


A27R6 (17/45 MHz) 


45 MHz 


between 
these two. 


k. Check 


the oscilloscope 


indications 


for each 



FREQUENCY RANGE-MHz switch position not listed in 
Table 8-1. Each position should be within 100 mV dc of 
zero. 

1. Remove the cable connected to XA29 pin 15 and re- 
install the A29 Assembly. 

NOTE 

Table 8-2 gives the output levels into 50 S2 for 
A28. These will not normally require any 
adjustment after being set at the factory. The 
output should not exceed 150 mV on any fre- 
quency range. 



Table 8-2. A28 Output Levels (XA29 Pin 15). 



FREQUENCY RANGE-MHz 


ADJUSTMENT 


TEST LIMITS 


Switch Position 






0 


A28R3 


95—1 1 5 mV rms 


7 


A28R8 


105—140 mV rms 


12 


A28R13 


1 1 5—140 mV rms 



8-12. First Local Oscillator Adjustment. 

a. Using the same oscilloscope setup as the Step Oscilla- 
tor Adjustments, connect the oscilloscope probe to 
A23TP51 (ARC LOCK OV). 

b. Connect the 5245L counter to the LOCAL OSC 
OUTPUT on the 312B rear panel. 

c. Set the FREQUENCY RANGE-MHz switch to 0 and 
the COARSE FREQUENCY TUNING to midrange (5 turns 
from either end). 

d. Adjust A27R7 (30-31 MHz) for 0 volts dc on the 
oscilloscope display. The 5245L counter should indicate a 
frequency between 30 MHz and 31 MHz. 

e. Set the EREQUENCY RANGE-MHz switch to 8 and 
adjust A27R8 (38 - 39 MHz) for an indication of 
+ 100 mV on the oscilloscope. The 5245L counter should 
indicate between 38 MHz and 39 MHz. 

f. Repeat Steps d and e until both conditions are 
satisfied. 

g. Check the positions between 0 and 8. These should 
have oscilloscope indications between -0.05 volts and 
+ 0.25 volts. 

h. Repeat Steps d through g for EREQUENCY 

RANGE-MHz switch positions 9 and 17. The adjustment 
for 9 is A27R9 (39 - 40 MHz) and A27R10 

(47 — 48 MHz) is for 17. 

NOTE 

AMPLITUDE CHECK: Connect the LOCAL 
OSC OUTPUT to the 180A Oscilloscope via a 
50 ohm feedthru. The output should be 
between 170 mV and 250 m V p-p on each fre- 
quency range. 
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Model 312B/D 



Section VIII 



Replaceable Parts (312B Only) for S/N 1442A00400 & Below. 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A23 


00312-60157 




SECOND SYNTHESIS STEP ASSEMBLY 


-hp- 








5020-2045 




Extractor: cord 


-hp- 








1480-0116 




Pin: Grooved 1/16” diam x 1/4 Ig 


73957 


obd 












cad. plated 




GP24-063 




Cl 


0180-0116 




C: 


fxd Ta elect 6.8 )iF ± 10% 35 vdcw 


56289 


150D685X9035B2- 














DYS 




C2 


0160-2393 




C: 


fxd my 0.33 fiF ± 5% 100 vdcw 


84411 


603UW 




C3 


0160-2392 




C: 


fxd my 0. 22 fiF ± 5% 100 vdcw 


84411 


663UW 




C4 


0180-0116 




C: 


fxd Ta elect 6.8 /iF ± 10% 35 vdcw 


56289 


150D685X9035B2-DY 














DYS 




C5 


0160-2204 




C: 


fxd mica 100 pF ± 5% 


72136 


RDM15F101J3C 


C6 


0180-1735 




C: 


fxd Ta elect 0. 22 iiF ± 10% 35 vdcw 


56289 


150D224X9035A2- 














DYS 




C7 thru C9 


0180-0116 




C: 


fxd Ta elect 6.8 |UF ± 10% 35 vdcw 


56289 


150D685X903 5B2- 














DYS 




CIO 


0180-1746 




C 


fxd Ta elect 15 fxF ± 10% 20 vdcw 


56289 


150D156X9020B2- 












DYS 




Cll, C12 


0150-0096 




c 


fxd cer 0.05 fiF +80% -20% 100 vdcw 


91418 


Type TA 


obd 


C13 


0140-0194 




c 


fxd mica 110 pF ± 5% 300 vdcw 


72136 


RDM15F111J3C 


C14 


0150-0096 




c 


fxd cer 0.05 fxF +80% -20% 100 vdcw 


91418 


Type TA 


obd 


C15 


0180-0197 




c 


fxd Ta elect 2.2 fiF ± 10% 20 vdcw 


56289 


150D225X9020A2- 












DYS 




CRl thru 


1901-0025 




Diode: Si 100 wiv 12 pF 100 mA 


49956 


RD1526 




CR7 

CR8 thru 


1901-0040 




Diode: Si 30 wiv 30 mA 2 pF 2 ns 


07263 


FDG 1088 




CRll 










49956 


RD 1526 




CR12 thru 


1901-0025 




Diode: Si 100 wiv 12 pF 100 mA 




CR15 
















Ll, L2 


9140-0137 




Coil: molded choke 1000 fiH ± 5^ 


62142 


19-1331-35J 






1854-0071 




TSTR: SiNPN** 


-hp- 


obd 




Q5, Q6 


1853-0016 




TSTR: Si PNP 2N3638 


07263 




Q7, Q8 


1854-0071 




TSTR: SiNPN** 


-hp- 






R1 


0698-3136 




R: fxd met flm 17.8 k« ± l”o 1/8 W 


91637 


MFF 1/8 T- 


1 


R2 


0698-3151 




R: fxd met flm 2. 87 ± 1' o 1/8 W 


75042 


CEA T-0 


obd 


R3 


0757-0290 




R 


fxd met flm 6. 19 kf^ ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R4 


0757-0439 




R 


fxd met flm 6. 81 kf^ ± To 1 ^8 W 


19701 


MF5C T-O 


obd 


R5 


0698-3158 




R 


fxd met flm 23. 7 kR ± 1% 1/8 W 


91637 


MFF 1/8 T- 


1 


R6 


0698-3157 




R 


fxd met flm 19.6 kQ ± 1% 1/8 W 


75042 


CEA T-0 


obd' 


R7. R8 


0698-0084 




R 


fxd niet flm 2.15 kO ± I n 1/8 W 


75042 


CEA T-0 


obd 


R9 


0757-0439 




R 


fxd met flm 6.81 kfi ± 1% 1/8 W 


19701 


MF5C T-0 


obd 


RIO 


0757-0444 




R 


fxd met flm 12. 1 kR ± 1' o 1/8 W 


75042 


CEA T-0 


obd 


Rll 


0757-0447 




R 


fxd met flm 16.2 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R12 


0698-3439 




R 


: fxd met flm 178R ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R13 


0757-0199 




R 


: fxd met flm 21. 5 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R14 


0757-0279 




R 


; fxd met flm 3. 16 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R15 


0757-1094 




R 


: fxd met flm 1.47 kR ± 1% 1/8 W 


75Q42 


CEA T-0 


obd 


R16 


0757-0442 




R 


: fxd met flm 10 kR ± 1% 1/8 W 


19701 


MF5C T-O 


obd 


R17 


0698-3445 




R: 


fxd met flm 348n ± 1% 1/8 W 


91637 


MF F 1/8 T 


1 


R18 


0757-0460 




R: 


fxd met flm 61. 9 kR ± 1% 1/8 W 


91637 


MFF 1/8 T 


1 


R19 


0698-3136 




R: 


fxd met flm 17. 8 kR ± 1% 1/8 W 


91637 


MFF 1/8 T 


1 


R20 


0698-3152 




R: 


fxd met flm 3.48 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R21 


0698-3153 




R: 


fxd met flm 3.83 kR ± 1% 1/8 W 


91637 


MFF 1/8 T 


-1 


R22 


0757-1094 




R 


fxd met flm 1 . 47 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R23 


0698-3152 




R 


fxd met flm 3.48 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R24 


0698-3153 




R 


fxd met flm 3 . 83 kR ± 1% 1/8 W 


91637 


MFF 1/8 T 


-1 


R25 


0757-1094 




R 


fxd met flm 1 . 47 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R26 thru R29 


0757-0280 




R 


fxd met flm lOOOR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R30 


0757-0394 




R 


fxd met flm 51. IR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R31 


0757-0200 




R 


fxd met flm 5.62 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R32 


0757-0461 




R 


fxd met flm 68. 1 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R33 


0757-0444 




R 


fxd met flm 12. 1 kR ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R34 


0698-3157 




R 


fxd met flm 19.6kR±l%l/8W 


75042 


CEA T-0 


obd 


T1 


00312-60077 




Transformer assembly 2-3 MNZ Input 


-hp- 






T2 


00312-60078 




Transformer assembly 2-3 MHZ Output 


-hp- 






A24 


00312-60024 






STEP OSCILLATOR LOCK ASSEMBLY 


-hp- 








5020-2045 




Extractor: cord 


-hp- 






Cl thru C3 


0160-2143 




c 


fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


C4 


0140-0190 




C 


fxd mica 39 pF ± 5% 300 vdcw 


72136 


1 RDM15E390J3C | 
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Section VIII Model3I2B/D 



Replaceable Parts (312B Only) for S/N 1442A00400 & Below (cont’d). 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


i A24 


00312-6 0024 




STEP OSCILLATOR LOCK ASSEMBLY (cont'd 




1 


C5 


0150-0093 




C: fxd cer 0.01 fiT +80'”o -20'o 100 vdcw 


91418 


TA obd 


C6 


0140-0205 




C: fxd mica 62 pF ± 5'o 300 vdcw 


72136 


RDM15E620J3C 


C7 


0180-0116 




C: fxd Ta elect 6.8 /iF ± 10*^0 35 vdcw 


56289 


150D685X9035B2- 














DYS 


C8 


0160-2307 




C: fxd mica 47 pF ± 5^ 300 vdcw 


72136 


RDM15E470J3C 


C9, CIO 


0150-0050 




C: fxd cer 0.001 ^lF 600 vdcw 




Type E obd 


Cll 


0180-0116 




C: fxd Ta elect 6. 8 /iF ± 10*^0 35 vdcw 


56289 


150D685X9035B2- 














DYS 


C12 


0160-2393 




C: fxd my 0.33 /iF ± 5"o 100 vdcw 


84411 


683 UW 


C13 


0160-2392 




C: fxd 


my 0. 22 /iF ± 5% 100 vdcw 


84411 


663 ijrw 


C14 


0180-0116 




C: fxd Ta elect 6.8 /iF ± 10% 3 5 vdcw 


56289 


150D685X9035B2- 














DYS 


C15 


0160-0134 




C: fxd mica 220 pF ± 5% 300 vdcw 


72136 


RDM15F221J3C 


C16 


0180-0116 




C: fxd Ta elect 6. 8 /iF ± 10% 35 vdcw 


56289 


120D685X9035B2- 














DYS 


C17 


0180-0218 




C: fxd Ta elect 0. 15 /iF ± 10% 35 vdcw 


56289 


150D154X903 5A2- 














DYS 


C18. C19 


0180-0116 




C: fxd Ta elect 6.8 /iF ± 10% 35 vdcw 


56289 


150D685X903 5B2- 














DYS 


CRl 


1910-0016 




Diode 


Ge 60 wiv 1 ns 


03877 


S3 185G 


CR2 


1901-0040 




Diode 


Si 30 wiv 30 mA 2 pF 2 ns 






CR3. CR4 


1901-0179 




Diode 


Si 0.75 ns 0.8pF 15 wiv 


07263 


FD 7018 


CR5 thru CRIO 


1901-0025 




Diode 


Si 100 wiv 12 pF 100 mA 


49956 


RD 1526 


Q1 


1854-0071 




TSTR 


Si NPN** 


-hp- 




Q2. Q3 


1853-0020 




TSTR 


Si PNP ** 


-hp- 




Q4 


1854-0071 




TSTR 


Si NPN** 


-hp- 




Q5 


1853-0009 




TSTR 


Si PNP** 


-hp- 




Q6 


1854-0005 




TSTR 


Si NPN 2N708 


07263 


obd 


Q7, Q8 


1854-0071 




TSTR 


Si NPN** 






Q9 


1853-0016 




TSTR 


Si PNP 2N3638 


07263 


obd 


QIO 


1854-0005 




TSTR 


Si NPN 2N708 


07263 


obd 


Qll, Q12 


1854-0071 




TSTR 


Si NPN** 


-hp- 




R1 


0757-0394 




H: fxd met flm 51. 1!1 t 1% 1/8 W 


75042 


CEA T-O obd 


R2 


0698-3438 




R; fxd met flm 1470 i l"o 1/8 W 


75042 


CEA T-O obd 


R3 


0757-0821 




R: fxd met flm 1.21 kO ± I'd 1/2 W 


91627 


MFF 1/2 T-1 


R4 


0757-0401 




R: fxd flm 100 W * 1 < 1 8 W 


75042 


CEA T-O obd 


R5 


0698-3406 




R: fxd met flm 1.33 k(l t 1% 1/2 W 


91637 


MFF 1/ T-1 


R6 


0698-0084 




R: fxd met flm 2. 15 ktl i 1% 1/8 W 


75042 


CEA T-O obd 


R7 


0698-3445 




R: fxd met flm 348fl ± l^ 1/8 W 


91637 


MFF 1/8 T-1 


R8 


0757-0421 




Rl fxd met flm B25n t I't 1/8 W 


75042 


CEA T-O obd 


R9 


0757-0438 




R: fxd met flm 5. 11 k(l ± l"o 1/8 W 


91637 


MFF 1/8 T-1 


RIO 


0698-3152 




R: fxd met flm 3.48 kSl ± l"o 1/8 W 


75042 


CEA T-O obd 


Rll 


0757-0444 




R: fxd met dm 12. 1 kf! ± 1% 1/8 W 


75042 


CEA T-O obd 


R12 


0757-0290 




R: fxd met flm 6. 19 ktl ± 1% 1/8 W 


75042 


CEA T-O obd 


R13 


0698-3136 




R: fxd met flm 17. 8 kfl ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R14 


2100-1760 




R: var ww lin trim 5 kfi ± 10% 1/2 W 


75042 


Type 506 obd 


R15 


0757-0442 




R: fxd met flm 10 kf! ± 1% 1/8 W 


19701 


MF5C T-O obd 


R16 


0757-0465 




R: fxc 


met flm 100 k(2 ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R17 


0698-3156 




R; fxd 


met flm 14.7 k« ± 1% 1/8 W 


75042 


CEA T-O obd 


R18 


0757-0289 




R: fvr 


met flm 13.3 kS2 ± 1% 1/8 W 


75042 


CEA T-O obd 


R19 


0698-3151 




R: fxc 


met flm 2. 87 kfl ± 1% 1/8 W 


75042/ 


CEA T-O obd 


R20 


0698-3154 




R; fxc 


met flm 4.22 kSl ± 1% 1/8 W 


75042 


CEA T-O obd 


R21 


0757-0200 




R: fxc 


met flm 5.62 kS2 ± 1% 1/8 W 


75042 


CEA T-O obd 


R22 


0698-3158 




R: fxc 


met flm 23.7 k!1 ± 1% 1/8 W 


19701 


MF5C T-O obd 


R23 


0698-3157 




R: fxd 


met flm 19.6 kil ± 1% 1/8 W 


75042 


CEA T-O obd 


R24 


0757-0442 




R: fxd 


met flm 10 kSl ± 1% 1/8 W 


19701 


MF5C T-O obd 


R25 


0698-3150 




R: fxc 


met flm 2.37 k« ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R26 


0698-3156 




R: fxc 


met flm 14.7 k!2 ± 1% 1/8 W 


75042 


CEA T-O obd 


R27 


0698-3440 




R: fxc 


met flm 1960 ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R28 


0757-0439 




R: fxd 


met flm 6.81 kO ± 1% 1/8 W 


19701 


MF5C T-O obd 


R29 


0757-0419 




R; fxd 


met flm 6810 ± 1% 1/8 W 


91637 


MFF T-1 


R30 


0698-3157 




R: fxc 


met flm. 19. 6 kO ± 1% 1/8 W 


75042 


CEA T-O obd 


R31 


0757-0288 




R: fxd 


met flm 9. 09 kfi ± 1% 1/8 W 


19701 


MF5C T-O obd 


R32 


0698-3157 




R: fxc 


met flm 19. 6 kO ± 1% 1/8 W 


75042 


CEA T-O obd 


R33 


0698-3153 




R; fxd 


met flm 3. 83 kO ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R34 


0757-0438 




R: fxd 


met flm 5. 11 kO ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R35 


0698-3152 




R: fxd 


met flm 3.48 kO ± 1% 1/8 W 


75042 


CEA T-O obd 


R36 


0757-0438 




R: fxd 


met flm 5. 11 kO ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R37 


0698-3447 




R: fxd 


met flm 4220 ± 1% 1/8 W 


75042 


CEA T-O obd 


R38 


0757-0278 




R: fxd 


met flm 1.78 kO ±1 1/8 W 


75042 


CEA T-O obd 


R39, R40 


0757-0401 




R; fxd met flm lOOf! ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


T1 

1 


9100-1770 




Transformer 


98734 




Z-3174 
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Model 312B/D 



Section VIII 



Replaceable Parts (312B Only) for S/N 1442A00400 & Below (cont’d). 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A26 


00312-60026 




1MHz OSCILLATOR ASSEMBLY 


-hp- 






5020-2045 




Extractor: card 


-hp- 






1480-0116 




Pin: grooved 1/16” diam x 1/4 Ig cad. plated 


73957 


GP24-063 


Cl 


0180-0116 




C: fxd Ta elect 6.8 /iF ± 10% 35 vdcw 


56289 


150D685X9035B2- 












DYS 


C2 


0150-0093 




C; fxd car 0.01 (iF +80% -20% 100 vdcw 


91418 


TA obd 


C3 


0130-0016 




C: var cer 5-25 pF 


72982 


557-610-39A 


C4 


0160-2259 




C: fxd cer 12 pF ± 5% 500 vdcw 


72982 


301-000GOPO120J 


C5, C6 


0150-0093 




C: fxd cer 0.01 /xF +80% -20% 100 vdcw 


91418 


TA obd 


C7 


0140-0191 




C: fxd mica 56 pF ± 5% 300 vdcw 


72136 


RDM15E560J3C 


C8 


0 1 50-0093 




C: fxd cer 0.01 (iF +80% -20% 100 vdcw 


91418 


TA obd 


C9 


0140-0191 




C: fxd mica 56 pF ± 5% 300 vdcw 


72136 


RDM15E560J3C 


CIO 


0150-0093 




C: fxd cer 0.01 (iF +80% -20% 100 vdcw 


91418 


TA obd 


Cll 


0140-0191 




C: fxd mica 56 pF ± 5% 300 vdcw 


72136 


RDM15E560J3C 


C12 


0150-0093 




C: fxd cer 0.01 (xF +80% -20% 100 vdcw 


91418 


TA obd 


C13 


0140-0191 




C: fxd mica 56 pF ± 5% 300 vdcw 


72136 


RDM15E560J3C 


C14 


0150-0093 




C: fxd cer 0.01 (iF +80% -20% 100 vdcw 


91418 


TA obd 


CIS 


0140-0191 




C: fxd mica 56 pF ± 5% 300 vdcw 


72136 


RDM15E560J3C 


C16 thru C21 


0150-0093 




C: fxd cer 0.01 /xF +80% -20% 100 vdcw 


91418 


TA obd 


C22 


0180-0116 




C: fxd Ta elect 6.8 ^lF ± 10% 35 vdcw 


56289 


150D685X9035B2- 












DYS 


C23 thru C26 


0150-0093 




C: fxd cer 0.01 nF +80% -20% 100 vdcw 


91418 


TA obd 


CRl 


1910-0016 




Diode: Ge 60 wiv 1 ns 


03877 


S3 185G 


Qt Q2 


1854-0071 




TSTR: SI NPN 


01295 


SKA1124 


Q3 


1654-0005 




TSTR: Si NPN 2N708 


07263 


obd 


Q4 thru QIO 


1854 -0071 




TSTR: Si NPN** 


-hp- 




R1 


0698-3154 




R fxd met flm 4.22 kS ± 1% 1/8 W 


75042 


CEA T-0 obd 


R2 


0757-0438 




R (xd met flm 5.11 kn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R3 


0757-0281 




R fxd me! flm 2. 74 k!l ± 1% 1/8 W 


75042 


CEA T-0 obd 


R4 


0757-0438 




R; fxd niel flm 5.11 kn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R5 


0757-0274 




R fxd me< flm 1.21 kfl ± 1% 1/8 W 


75042 


CEA T-0 obd 


R6. R7 


0757-0465 




R; fxd nie< flm 100 kf! ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R8 


0757-0401 




R: fxd met flm lOOn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R9 


0698-3155 




R: fxd met flm 4.64 kn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


RIO 


0698-3136 




R: fxd met flm 17. 8 kn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


Rll 


0757-0280 




R: fxd rret flm 1000(2 ± 1% 1/8 W 


75042 


CEA T-O obd 


R12 


0698-3152 




R: fxd met flm 3.48 kn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R13 


0757-0288 




R: fxd met flm 9.09 kn ± 1% 1/8 W 


19701 


MF5C T-0 obd 


R14 


0757-0280 




R: fxd met flm i000(2 ± 1% 1/8 W 


75042 


CEA T-0 obd 


R15 


0757-0440 




R: fxd met flm 7. 50 kn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R16 


0757-0288 




R: fxd met flm 9.09 kn ± 1% 1/8 W 


19701 


MF5C T-0 obd 


R17 


0757-0280 




R: fxd met flm lOOOO ± 1% 1/8 W 


75042 


CEA T-0 obd 


R18 


0757-0440 




R; fxd met flm 7. 50 kn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R19 


0698-3136 




R: fxd met flm 17.8 kn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R20 


0757-0280 




R: fxd met flm lOOOn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R21 


0757-0440 




R: fxd met flm 7. 50 kn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R22 


0757-0123 




R: fxd met flm 34. 8 kH ± 1% 1/8 W 


19701 


MF5C T-0 obd 


R23 


0757-0280 




R: fxd met flm lOOOn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R24 


0757-0442 




R: fxd met flm 10 kS2 ± 1% 1/8 W 


19701 


MF5C T-0 obd 


R25 


0757-0401 




R: fxd met flm lOOn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R26 


0757-0438 




R: fxd met flm 5.11 kn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R27 


0698-3151 




R: fxd met flm 2, 87 kn ± 1% 1/8 W 


75042 


CEA T-0 obd 


R28 


0757-0401 




R: fxd met flm lOOn ± 1% 1/8 W 


91637 


MFF 1/8 T-1 


R29 


0757-0439 




R: fxd met flm 6.81 kn ± 1% 1/8 W 


19701 


MF5C T-0 obd 


R30 


2100-1760 




R: var ww lin trim 5 kf2 ± 10% 1/2 W 


75042 


Type 506 obd 


R31 


0757-0279 




R: fxd met flm 3. 16 kfi ± 1% 1/8 W 


75042 


CEA T-0 obd 


R32 


0757-0394 




R: fxd met flm 51. in ± 1% 1/8 W 


75042 


CEA T-0 obd 


R33 


0757-0420 




R: fxd met flm750 ± 1% 1/8 W 


75042 


CEA T-O obd 


R34 


0757-0399 




R; fxd met flm 82. 5 kf) ± 1% 1/8 W 


75042 


CEA T-0 obd 


Y1 


0410-0133 




Crystal: Quartz 1 MHz CR 18A/U 


13835 


obd 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALJ 



8-5 





Section VIII 



Model 312B/D 



Replaceable Parts (312B Only) for S/N 1442A00400 & Below (cont’d). 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A28 


00312-60177 




STEP OSClUATOR ASSEMBLY 






1 




5020-2045 




Extractor: card 


-hp- 








9170-0105 




Core: slug iron 


95566 


Al-464 






1480-0116 




Pin: grooved 1/16” diam x 1/4 Ig cad. 


73957 


GP24-063X250-12 








plated 








Cl 


0160-2143 




C: fxd cer 2000 pF +80% -20% 1000 vdcw 


01418 


Type B 


obd 


C2 


0160-2202 




C: fxd mica 75 pF ± 5% 


72136 


RDM15E750J3C 


C3 


OlflO-lUS 




C; fxd cer 2000 pF +80% -20% 1000 vdcw 


01418 


Type B 


obd 


C4 


0140-0205 




C: fxd mica 62 pF ± 5% 300 vdcw 


72136 


RDM15E620J3C 


C5 


0100-2143 




C: fxd cer 2000 pF +80% -20% 1000 vdcw 


01418 


Type B 


obd 


C6 


0100-2201 




C: fxd mica 51 pF ± 5% 


72136 


RDM15E510J3C 


Cl. C8 


0100-2143 




C; fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


C9 


0150-0093 




C: fxd cer 0.01 pF +80% -20% 100 vdcw 


91418 


TA 


obd 


CIO thru C12 


0160-2143 




C: fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


C13 


0150-0093 




C: fxd cer 0.01 pF +80% -20% 100 vdcw 


91418 


TA 


obd 


C14 


0160-2143 




C-. fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


CRl thru 


0122-0215 




C: voMacc var 56 pF ± 10% 30 V 


04713 


MV 837 




CR6 














CR7 


1901-0025 




Dtodp Si 100 wiv 12 pF 100 mA 


49956 


RD 1526 




LI thru L3 


9140-0179 




Coll- molded choke 22.0 jiH ± 10 


82142 


15_4445_7j 




L4, L5 


9170-0029 




Core ferrite bead 


02114 


56-590-65A2 


4A 


Q1 thru Q5 


1854-0215 




TSTRr SI NPN 2N3904 


04713 


SPS 3611 




R1 


0757-0290 




R: fxd met llm 6. 19 kn ± 1% 1 'S W 


75042 


CEA T-0 


obd 


R2 


0757-0444 




R: fxd met fim 12. 1 kn ± 1% 1^8 W 


75042 


CEA T-0 


obd 


R3* 


0757- 




R: fxd met flm 5. 62 kfl ± 1% 1 '8 W 


75042 


CEA T-0 


obd 


R4 


0757-0401 




R: fxd met flm lOOn ± 1% 1 '8 W 


91637 


MFF 1 '8 T- 




R5 


0698-0084 




R: fxd met flm 2. 15 kf! ± 1% 1 '8 W 


75042 


CEA T-0 


obd 


R6 


0757-0290 




R; fxd met flm 6. 19 kn ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R7 


0757-0444 




R: fxd met flm 12. 1 kn ± 1% 1/8 W 


75042 


CEA T-0 


obd 


R8* 


0698-4471 




R: fxd 71500 ,01% 


-hp- 






R9 


0757-0401 




R: fxd met flm lOOn ± 1% 1/8 W 


91637 


MFF 1/8 T- 


1 


RIO 


0698-0084 




R: fxd met flm 2. 15 kJl ± 1% 1/8 W 


75042 


CEA T-0 


obd 


Rll 


0757-0290 




R: fxd met flm 6. 19 kfi ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R12 


0757-0444 




R: fxd met flm 12. 1 kn ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R13« 


0757- 




R; fxd met flm 5. 62 kn ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R14 


0757-0401 




R: fxd met flm lOOn ± 1% 1/8 W 


91637 


MFF 1/8 T- 


1 


R15 


0698-0084 




R: fxd met flm 2. 15 kfl ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R16 


0757-0199 




R: fxd met flm 21. 5 kn ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R17 thru R19 


0757-0405 




R: fxd met flm 162 n ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R20 


0757-0280 




R: fxd met flm lOOOn ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R21 


0698-3151 




R: fxd- met flm 2. 87 kO ± 1% 1/8 W 


75042 


CEA T-O 


obd 


R22 


0757-0439 




R: fxd met flm 6. 81 kn ± 1% 1/8 W 


19701 


MF5C T-0 


obd 


R23 


0757-0278 




R: fxd met flm 1. 78 kn ±1% 1/8 W 


75042 


CEA T-0 


obd 


R24 


0698-3438 




R: fxd met flm 147S2 ±1% 1/8 W 


75042 


CEA T-O 


obd 


R25 thru R27 


0757-0398 




R: fxd met flm 750 ±1% 1/8 W 


19701 


MF5C T-O 


obd 


R28 


0757-0416 




R; fxd met flm 51 in ±1% 1/8 W 


75042 


CEA T-O 


obd 


R29 


0698-3151 




R: fxd met flm 2. 87 kn ±1% 1/8 W 


75042 


CEA T-0 


obd 


R30 


0757-0439 




R: fxd met flm 6. 81 kn ±1% 1/8 W 


19701 


MF5C T-0 


obd 


R31 


0757-0421 




R: fxd met flm 825n ±1% 1/8 W 


75042 


CEA T-O 


obd 


R32 


0698-3438 




R; fxd met flm 147n ±1% 1/8 W 


75042 


CEA T-O 


obd 


T1 


00312-60074 




Transformer: Assy 28-32 MHz 


-hp- 






T2 


00312-60075 




Transformer: Assy 33-38 MHz 


-hp- 






T3 


00312-60076 




Transformer: Assy 39-45 MHz 


-hp- 
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Model312B/D 



Section VIII 



Replaceable Parts (312B Only) for S/N 1442A00400 & Below (cont’d). 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A32 


00312-60014 






INPUT AMPLIFIER ASSEMBLY 


-hp- 








5020-2045 




Extractor: gord 


-hp- 








1251-0324 




Connector: test point 0. 187” diam. 


00373 


69026-1064 




Cl 


0180-0197 




C 


fxd Ta elect 2.2 ^iF ±10% 20 vdcw 


56289 


150D2P5X9020A2- 














DYS 




C2 


0180-0116 




C 


fxd Ta elects. 8 fxF ±10% 35 vdcw 


56289 


150D685X9035B2- 














DYS 




C3 


0121-0149 




C 


var air trim 1. 3 - 6. 7 pF 


74970 


180-502-53 




C4 


0180-1746 




c 


fxd 15 ^iF ± 10 % 20 vdcw 


56289 


150D156V90EDB2DYS 


C5 


0180-0116 




c 


fxd 6.8 (iF ± 10 'S 35 vdcw 


56289 


150D685X9035BDYS 


C6 


0180-0197 




c 


fxd Ta elect 2. 2 mF ±10% 20 vdcw 


56289 


150D225X9020A2DYS 


C7 


0180-0116 




C: 


fxd 6. 8 (iF ± 10 % 35 vdcw 


56289 


150D685X9035B2DYS 


C8 


0121-0059 




C 


var cer 2 - 8 pF 300 vdcw 


72982 


538-OO6-C0PO 


89R 


C9 


0180-0116 




C 


fxd 6.8 (iF ± 10 %35 vdcw 


56289 


150D685V9035B2- I 














DYS 




CIO 


0180-0116 




C 


fxd 6.8 mF * 10 % 35 vdcw 


56289 


150D68 5X9CS5B2- I 














DYS 




Cll 


0180-1746 




C 


: fxd elect. 15 p.F ± 10% 20 vdcw 


-hp- 






C12 


0150-0042 




C 


: fxd TiO, 4. 7 pF ±5% 500 vdcw 
: fxd Ta ^ect 2. 2 /iF ±10% 20 vdcw 


78488 


Type GA 


obd 


C13 


0180-0197 




C 


56289 


150D225X9020A2- 














DYS 




C14 


0180-0116 




C 


: fxd Ta elect 6. 8)iF ±10% 35 vdcw 


56289 


150D685X9035B2- 














DYS 




Ql 


1854-0337 




TSTR: Si NPN 250 MHz 20 V 


73445 


SM1570 


obd 


Q2 


1853-0015 




TSTR: Si PNP 2N3C40 


07263 


obd 




Q3 


1854-0337 




TSTR: Si NPN 250 MHz 20 V 


73445 


obd 




Q4 


1853-0015 




TSTR: Si PNP 2N3640 


07263 


obd 




Q5 


1854 -0337 




TSTR: Si NPN 250 MHz 20 V 


73445 


obd 




Q6 


1853-0015 




TSTR: Si PNP 2N3640 


07263 


obd 




R1 


0757-0280 




R: fxd met nm lOOOSl ±1% 1/8 W 


75042 


TEA T-0 


obd 


R2 


0698-3109 




R 


fxd met flm 10. 1 kS? ±1% 1/8 W 


75042 


CEA T-0 


obd 


R3 


0698-3445 




R 


fxd met flm 3480 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R4 


0698-3150 




R 


fxd met flm 2. 37 kO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R5 


0757-0419 




R: fxd met flm 681fi ±1% 1/8 W’ 


91637 


MFF 1/8 T-1 


obd 


R6 


0698-3445 




R: fxd met flm 348S2 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R7 


0698-5407 




R 


fxd met flm 7500 ±1/4% 1 /8 W 


75042 


CEA T-0 


obd 


R8 


0698-5404 




R 


fxd met flm 5110 ±1/4% 1/8 W 


75042 


CEA T-0 


obd 


R9 


0757-0378 




R 


fxd met flm llO ±1% 1/8 W 


75042 


CEA T-0 


obd 


RIO 


0698-3151 




R: fxd met flm 2. 87 kfl ±1% 1^8 W 


75042 


CEA T-O 


obd 


RU 


0698-3440 




R 


fxd met flm 1960 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R12 


0698-3155 




R 


fxd met flm 4. 64 kO ±1% 1 /8 W 


91637 


MFF 1/8 T-1 


obd 


R13 thru R15 


0757-0438 




R 


fxd ™t flm 5. 11 kfl ±1% 1 /8 W 


91637 


MFF 1/8 T-1 


obd 


R16 


0757-0401 




R 


fxd met Hm lOOO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R17, R18 


0698-3440 




R 


fxd met flm 1960 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R19 


0757-0378 




R 


fxd met flm llO ±1% 1/8 W 


75042 


CEA T-0 


obd 


R20 


0698-3151 




R 


fxd met flm 2. 87 kO ±1% 1/8 W 


75042 


CEA T-0 


obd 


R21 


0698-5404 




R 


fxd met flm 5110 ±1 /4% 1 /8 W 


75042 


CEA T-0 


obd 


R22 


0698-3150 




R 


fxd met nm 2. 37 kO ±1% 1/8 W 


91637 


MFF 1 /8 T- 1 


obd 


R23 


0757-0419 




R 


fxd met flm 6810 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R24 


0698-3445 




R 


fxd me* flm 3480 ±l'‘r 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R25 


0698-5407 




R 


fxd me* flm 7500 ±1 /4% 1 /8 W 


75042 


CEA T-O 


obd 


R26 


0698-3445 




R 


fxd me* flm 3480 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R27 


0698-3109 




R 


fxd me* flm 10. 1 kO ±1% 1/8 W 


75042 


CEA T-0 


obd 


R28. R29 


0757-0401 




R 


fxd met flm lOOO ±l'c 1/8 W 


91637 


MFF 1 ^8 T-1 


obd 
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Section VIII 



Model312B/D 



Replaceable Parts (312B Only) for S/N 1442A00400 & Below (cont’d). 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A35 


00312-60028 




FIRST LOCAL OSCILLATOR ASSEMBLY 


-hp- 






Cl 


0150-0096 




C: fxd cer 0. 05 /xF +80% -20% 100 vdcw 


91418 


Type TA 


obd 


C2 


0150-0093 




C; fxd cer 0. 01 mF +80% -20% 100 vdcw 


91418 


TA 


obd 


C3 


0150-0050 




C: fxd cer 0. 001 /xF 600 vdcw 


91418 


Type E 


obd 


C4 


0180-0197 




C: fxd Ta elect 2. 2 ^F ±10% 20 vdcw 


56289 


150D225X9020A2- 












DYS 




C5, C6 


0150-0050 




C: fxd cer 0. 001 /xF 600 vdcw 


91418 


Type E 


obd 


C7 


0160-2143 




C: fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


C8 


0150-0093 




C: fxd cer 0.01 pF +80% -20% 100 vdcw 


91418 


TA 


obd 


C9, CIO 


0160-2143 




C: fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


Cll 


0150-0050 




C: fxd cer 0. 001 jxF 600 vdcw 


91418 


Type E 


obd 


C12 thru C14 


0160-2143 




C: fxd cer 2000 pF +80% -20% 1000 vdcw 


91418 


Type B 


obd 


C15 


0150-0093 




C: fxd cer 0. 01 pF +80% -20% 100 vdcw 


91418 


TA 


obd 


CRl, CR2 


0122-0040 




C: voltage var 82 pF ±2%at - 4 Vdc 30 vdcw 


04713 


obd 




LI 


9100-1620 




Coil: molded choke 15.0 pH ±10% 


82142 


15-4445-4K 




Qi 


1854-0337 




TSTR: Si NPN 250 me 30 V 4 pF 


73445 


obd 




Q2 


1853-0016 




TSTR: Si PNP 2N3638 


07263 


obd 




Q3 


1854-0337 




TSTR: Si NPN 250 me 30 V 4 pF 


73445 


obd 




Q4 


1854-0019 




TSTR: Si NPN 2N2369 


07263 


S-6516 


obd 


Q5 


1854-0005 




TSTR: Si NPN 2N708 


07263 


obd 




R1 


0757-0465 




R: fxd met Hm 100 kSl ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R2 


0751^0438 




R; fxd met flm 5. 11 kn ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R3 


0757-0442 




R: fxd met flm 10 kJl ±1% 1/8 W 


19701 


MF5C T-0 


obd 


R4 


0757-0180 




R: fxd met flm 31. 6n ±1% 1/8 W 


19701 


MF5C T-0 


obd 


R5 


0698-0084 




R: fxd met flm 2. 15 kSl ±1% 1/8 W 


75042 


CEA T-0 


obd 


R6, R7 


0757-1078 




R; fxd met flm 1. 47 kSl ±1% 1/2 W 


19701 


MF7C T-0 


obd 


R8, R9 


0757-0280 




R: fxd met flm 1000S2 ±1% 1/8 W 


75042 


CEA T-0 


obd 


RIO, Rll 


0757-0398 




R: fxd met flm 750 ±1% 1/8 W 


19701 


MF5C T-0 


obd 


R12 


0698-3444 




R: fxd met flm 3160 ±1% 1/8 W 


75042 


CEA T-0 


obd 


R13 


0757-0401 




R: fxd met flm lOOO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R14 


0698-3155 




R: fxd met flm 4. 64 kO ±1% 1 '8 W 


91637 


MFF 1/8 T-1 


obd 


R15 


0757-0274 




R: fxd met flm 1.21 kO ±1% 1/8 W 


75042 


CEA T-0 


obd 


R16 


0757-0317 




R: fxd met flm 1. 33 kO ±1% 1 /8 W 


75042 


CEA T-0 


obd 


R17 


0698-3155 




R; fxd 4. 64 kO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R18 


0757-0401 




R: fxd met flm lOOO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R19 


0757-0398 




R: fxd met flm 750 ±1% 1/8 W 


19701 


MF5C T-0 


obd 


R20 


0698-3441 




R: fxd met flm 2150 ±1% 1/8 W 


75042 


CEA T-0 


obd 


R21 


0757-0401 




R: fxd met flm lOOO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R22 


0698-3152 




R: fxd met flm 3. 48 kfl ±1% 1 '8 W 


75042 


CEA T-O 


obd 


R23 


0698-3151 




R: fxd met flm 2. 87 kO ±1% 1 '8 W 


75042 


CEA T-0 


obd 


R24 


0757-0419 




R: fxd met flm 6810 ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


A41 


00312-60176 




FREQUENCY RANGE SWITCH 


-hp- 






CRl thru CR3 ' 


1901-0029 




Diode; Si 0. 75 A 0. 36 by 0. 15 body 


04713 


SR1358-10 




R1 thru R5 


0757-0401 




R: fxd met flm lOOO ±1% 1/8 W 


91637 


MFF 1/8 T-1 


obd 


R6 


0757-0400 




R: fxd met flm 90. 90 ±1% 1/8 W 


75042 


CEA T-O 


obd 


R7 thru R16 


0757-0399 




R: fxd met flm 82. 5n ±1% 1/8 W 


19701 


MF5C T-0 


obd 


R17 


0698-3447 




R: fxd met flm 422f2 ±1% 1/8 W 


75042 


CEA T-O 


obd 


R18 


0757-0416 




R: fxd met flm 51in ±1% 1/8 W 


75042 


CEA T-0 


obd 


R19 


0757-0417 




R: fxd met flm 562J2 ±1% 1/8 W 


75042 


CEA T-O 


obd 


R20 


0757-0419 




R: fxd met flm 6810 ±1% 1/8 W 
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R: fxd met flm 3160 ±1% 1/8 W 
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R: fxd met flm 3830 ±1% 1/8 W 
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R: fxd met flm 4640 ±1% 1/8 W 
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R: fxd met flm 2870 ±1% 1/8 W 
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R: fxd met flm 3480 ±1% 1/8 W 
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R: fxd met flm 4220 ±1% 1/8 V' 
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R; fxd met flm 4640 ±1% 1/8 W 
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0757-0417 




R: fxd met flm 5620 ±1% 1/8 W 
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3100-1866 




Switch: rotary 


76854 


obd 
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Model 312B/D 



4 20V C4— 



A32 INPUT AMPLIFIER-ASSEMBLY (00312-60014) 
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A32 

hp Port No 00312 -B00I4 
Rev C 



Backdating S/N 1442A00400 & Below 
A3 2 Input Amplifier 
Schematic and Component Location 

8-9/8-10 
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hp Part No. 00312 -60008 
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All 

hp Part No. 00312-60034 
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I MHz 
FROM 




FREE SCAN IN PUBEIC DOMAIN. NOT FOR RESAEE 







VIDER (00312-60008) 




250 KHZ OUTPUT 
TO A40P3 
-AMPLITUDE 
RANGE ATTENUATOR 



312B ONLY 

Backdating S/N 1442A00400 & Below 
A1 1 Active Filter Equalizer, A9 Third Mixer and Binary Divider 
Schematic and Component Location 



8 - 11 / 8-12 

FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 





3I2A- B-1504 



A35 

hp Part No. 00312-60028 
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312B ONLY 

Backdating S/N 1442A00400 & Below 
A35 First Local Oscillator 
Schematic and Component Location 

8-13/8-14 

FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 




3I2A-B-I498 



A28 

hp Part No. 00312-60177 
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A28 STEP OSCILLATOR ASSEMBLY (00312-60177) 
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312B ONLY 

Backdating S/N 1442A00400 & Below 
A28 Step Oscillator 
Schematic and Component Location 



8-15/8-16 

FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 
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)R LOCK ASSEMBLY (00312-60024) 




T-PACKARD CO. 



312B ONLY 

Backdating S/N 1442A00400 & Below 
A24 Step Oscillator Phase Lock Loop 
Schematics and Component Location 



8-17/8-48 
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A22 

hp Part No. 00312-60022 
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A22 VARIABLE FREQUENCY OSCILLATOR ASSEMBLY (00312-60022) 
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BLY (00312-60022) 




312BONLY 

Backdating S/N 1442A00400 & Below 
A22 Variable Frequency Oscillator 
Schematic and Component Location 

8-19/8-20 
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p/0 A27 ASSEMBLY P/0 A4I ASSEMBLY A23 SECOND SYNTH ES I S_ STE P ASSEMBLY (0031 
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312B ONLY 

ting S/N 1442A00. 
23 Second Synthe; 
latic and Compone 






hp Part No. 00312-60026 
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A 26 I MHz OSCILLATOR ASSEMBLY (003 1 2- 60026 ) 
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312B ONLY 

Backdating S/N 1442A00400 & Below 
A26 I MHz Oscillator 
Schematic and Component Location 



8-23/8-24 




f MANUAL CHANGES 

MODEL 312B/D 

SELECTIVE VOLT/LEVEL METER 
Manual Part Number 00312-90046 

I New or Revised Item 



CHANGE NO. 1 for all Serial Numbers. 

Page 1-2, Paragraph 1-16 and Table 1-1. Add 312B/D Option 910 
additional Operating and Service Manual, -hp- Part No. 
00312-90046. 

Pages 1-2 and 1-3, Table 1-1. Change the Common Mode Rejection 
(Balance Input) specification for 312B and 312D to the following: 

For all Ranges except + 20 dB Range: 

1 kHz to 5 MHz: >40dB 
5 MHz to 18 MHz: > 30 dB 
For -I- 20 dB Range only: 

1 kHz to 18 MHz: >30dB 

Performance Test Card, Page 3, Part II, Step b (1). Change reading 
from 1 V ± 0.1 V to 1 V ± 0.05 V. 

Page 5-9, Table 5-4. Change 34740A/34702A indication from 1 V 
± .001 V to 1 V ± 0.05 V. 

Page 5-5, Paragraph 5-16, Step h. Delete Step h. 

Page 6-35, Table 6-3. Add A43R65, -hp- Part No. 0698-4510, 
Resistor 84.5 K 1% .125W. 

Page 6-40, Table 6-3. Change SI and S2 to -hp- Part No. 
3101-0110, Switch:Slide, 

Page 5-19, Paragraph 5-48, Steps c, d, and e. Change Steps c, d, and 
e so they read as follows: 

c. Set the 313A to Internal, 1 MHz and - 40 dBm. Connect the 
313A output to J1 of 312B (J3, 312D). 

d. Connect horizontal 1:1 probe to A11R4 (TP1 7) of the Active 
Filter Equalizer Assembly (All). Connect oscilloscope Channel A 
10:1 probe to A11R1 (TP14) of the All Active Filter Equalizer 
Assembly. Connect oscilloscope Channel B 10:1 probe to the 
3128/D audio out. Set A11R1— R6 of the All Active Filter 
Equalizer Assembly fully clockwise. 

e. Adjust A34C8 (TUNE 1) and A34C18 (TUNE 2) of the A34 
Assembly for maximum display on the 312B/D Meter. 

Page 5-19. Add Table 5-6(B) padding list for A26C20. 

Value Part No. 

12pF 0160-2259 

CHANGE NO. 2: for Serial Numbers 1534A00546 and greater 
(312B) and 1523A00216 and greater (312D). 

Page 6-29, Table 6-3. Change A34C14 and A34C16 to -hp- Part No. 
0121-0453 Capacitor VTRMR CER 1.3/5.4 350 V. Add A34C36* 
-hp- Part No. 0160-2198, Capacitor Fxd 20 pF 300 V. 



Pages 7-17 and 7-18, Figure 7-7. Change value of A34C14 and 
A34C16 to 1.3— 5.4 pF. Add A34C36 by revising schematic as 
follows: 



CI6 

1.3- 5.4 pF 




Figure CS-1. Schematic Diagram. 



Page 5-19, Paragraph 5-48, Step f. Add Note: "The range of 
A34C16 may be altered by changing the value of padding capacitor 
*C36. See padding list Table 5-6(A)." 

Page 5-19. Add Table 5-6(A) padding list for A34C36. 

Value Part No, 

12 pF 0140-0201 
15pF 0140-0202 
18pF 0160-0356 

CHANGE NO. 3 for Serial Numbers 1534A00596 and greater 
(312B) and 1523A00231 and greater (312D). 

Page 6-25, Table 6-3. Under A29 Miscellaneous, add Labehlnfor- 
mation, -hp- Part No. 7120-4920. 

CHANGE NO. 4 for Serial Numbers 1534A00646 and greater 
(31 2B) and 1523A00231 and greater (312D). 

Page 6-19, Table 6-3. Change A23R21 to -hp- Part No. 0698-4123 
Resistor 499 ohm 1% .125W. Change A23R22 to -hp- Part No. 
2100-3109 Resistor- Var 2 K .1% .125W. Add A23R36, -hp- Part No. 
2100-3273, R 

Resistor 499 1 % .125W. Change A23R22 to -hp- Part No. 2100-31- 
Page 6-19, Table 6-3. 

Page 6-19, Table 6-3. Change A23R21 to -hp- Part No. 0698-4123 
Resistor 499 1% .125W. Change A23R22 to -hp- Part No. 
2100-3109 Resistor-Var 2 K .1% .125W. Add A23R36, -hp- Part No. 
2100-3273, Resistor-Var 2 K 1% .125W. Add A23R37, R38, -hp- 
Part No. 0757-0442, Resistor 10 K 1% .125W. 



1 0 May 1 977 Supplement A for 0031 2-90046 

FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 




Page 2 



MANUAL CHANGES 



Model 312B/D 



Pago 7-47/7-48, Figure 7-22. Revise Figure 7-22 as follows: 




R22 

2K 



Figure CS-2. Schematic Diagram. 



CHANGE NO. 5 for all serial number 

Page 1-3, Table 1-1. Change the 31 2D Recorder output level to: 

1 V ± 0.1 V with full scale meter deflection, across an open 
circuit. Tracking accuracy is better than ± .15 dB to —10 dB 
below full scale reference on 0 dB position of AMPLITUDE 
RANGE switch. 

Page 1-4, Table 1-2. Change the power requirements to: 

Power: 115 V or 230 V ± 10% 48 Hz to 440 Hz, <100 vA. 
Page 6-15, Table 6-3. Delete socket; 14 pin. 

CHANGE NO. 6 for serial number 1534A00621 and greater (31 2B) 
and serial number 1523A00231 and greater (31 2D). 

Page 6-31, Table 6-3. Add A35»R26, -hp- Part No. 0757-0398 
(R-Fxd 75 ohm .01), 

CHANGE NO. 7 for serial number 1534A00645 and greater (312B) 
and serial number 1523A00230 and greater (31 2D). 

Page 6-28, Table 6-3. Change A32Q2, Q3 to -hp- Part No. 
1855-0410 (JFET NCHAN SBF7885). 

Page 6-29, Table 6-3. Add A32*R47, *R48. The starred value resis- 
tors enable equalizing the input amplifier channel gains. A padding 
list follows: 



Value Part No. 



20 K 0757-0449 

21 K 0698-4205 

22.1 K 0757-0450 

23.2 K 0698-4485 

24.9 K 0698-4486 

27.4 K 0757-0452 

30.9 K 0698-4491 

32.4 K 0698-4492 

34.8 K 0757-0123 

37.4 K 0698-4495 

40.2 K 0698-3499 

44.2 K 0698-4207 

48.7 K 0698-4497 

53,6 K 0698-4498 

59 K 0698-4501 

75 K 0757-0462 

100 K 0757-0465 

200 K 0757-0472 



Page 7-11/7-12, Figure 7-4. Add A32*R47, *R48 as follows: 
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Model 312B/D 



MAN UAL CHANGES 



Page 3 



CHANGE NO. 8 for serial number 1534A00756 and greater (312B) 
and 1523A00266 and greater (31 2D). 

Page 6-39, Table 6-3. Add below PM1 (Power Module) the follow- 
ing part: 

-hp- Part No. 7120-3094 INFO LABEL (Line Voltage) 

CHANGE NO. 9 for serial number 1534A00786 and greater (312B) 
and 1523A00271 and greater (31 2D). 

Page 6- 26, Table 6-3. Add A29L4, -hp- Part No. 9170-894 (Core, 
Magnetic). 

Page 7-41/7-42, Figure 7-19. Add A29L4 to schematic as follows; 




CHANGE NO. 10 for serial number 1534A00801 and greater 
(31 2B) and 1523A00281 and greater (31 2D). 

Page 6-5, Table 6-3. Replace the parts lists for the A2 Active Filter 
Assembly with the following parts lists; 
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Page 6-6, Table 6-3. Replace the parts list for the A3 Active Filter 
Assembly with the following parts list. 

M ; PC PISC.V FII..TER 0 0312 66529 



f(3 R6 0757 044.;: R- F 10K „ 0 :l i '8Ci 

03 Lll :1.82b 0312 OF AM PI. M(:: 3403P 



Page 6-7, Table 6-3. Replace the parts list for the A4 Active Filter 
Peramplifier Assembly )for the 31 2D instrument only) with the 
following parts list: 
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Page 4 MANUAL CHANGES Model 31 2B/D 



Page 6-8, Table 6-3. Replace the parts list for the A4 Active Filter 1 


H43R30 


k! b bl " 


' Ed Ed iE: 


Fi F'' i:: 


liiSF::; OF-iH . I::i 1 


Preamplifier Assembly (for the 312B instrument only) with the fol- 1 


H43Fi3l 


i;:1 li;;, 91 1 :;:l t 


I l;:;l b' l;::l 


l"d i'" !:;■ 


. ti ■:■[ !■:.. „ 0l:;,l .1 1 ■.' 


owing parts lists 










Fi43FF:;:/2; 


l;;1 1:;:, ':;;1 1;;:', t 


:t Ifj I:;;. l:;;l 


1' ■' i"' 


. b4i : , „ 01:: I 1, 1 ' ' 












H43R33 


1;;:! h. ';;;l I:;;! ! 


:i;;;::64 


R F- 1 


1 . i;:!-: , . 3:1 1, 












F143R34 


0 iE: Ei' E;i : 


i264 


Fi 1=' 1 


1.3K ..01 


H4 : 1 i-i 


r 




i::;i ..;;1 .1. 


- 1;;:. i;::' ■...i l;:.l 


Fi43R35 


Ei 9, ’El E;1 ■ 


' t::;l E;l Ed 


Fi F= i: 


23F:; OF-IN -Ol 












l-l4:=:F’i','ii6 


l9 1-; 'El E'l 


■ l-l i8i 


F'i F= 


23F:i 0F-IM „i::i! 


f'M 


1. 1, 1 7,: 


"U; '43; 


H I RE 


JUMPER 


H43F?3'F" 


E:i iE; 9 E;i 


:d lEi lEi Ed 


F3 F=' F 


. 64F::: . 00 IT 


H4 C; 


81 38" 


0 '1 3 ■ 


C F 


1, 00L,H= 1 0'’7 


fl43R3::9 


0 b ’:E S 


:d Ed E:i Ed 


F3 F= F 


. 6 ‘IF::. . tT-.i .1. ! ' ^ 


H4 C4 


0170' 


M h i- !■ 


C f 


. 02'l=ui=' ;=:i80''/ 





i;;:i 19 I;;;! 


3264 


Fi; F= : 


,1. „ E:1 Ij. M Ed .1. 


1-14- 


01 80- 


M 1 


C f 


401 IF 6V 


Fi4■3F^:40 


0 e;; Eil E:i 


3264 


F! F= ; 


l.SFi .01 


R4 TR 


8 1 3 0 -■ 


01 3=- 


C [ 


1 R0I l!=- 1 03 


1=1 4 3 R 41 


0 6 Eil E;i 


Ed Ed Ed 


Fi f= ' 


:2 3F::; OHM .0 1. 


fi4 C'l? 


0 1 7 0 , 


Fi |ri i-'; 13 


C 1 


„ 0271,.IF= i;;(;:l0';‘ 


fl43R42 


0 b '9 lEi 


7 l:::l Ed Ed 


Fi F= I 


i23F:; Ul-IM . ti 1 


R4 Cl,:; 


0180" 


i?i 1 0i !■: 


C 1 


50i.„IF= 78/ 


R43R43 


0 lEi 9 E:t 


;:d lEl lEi lEl 


F3 F= I 


1 . ■:!■ K , 0 l:.1 1 1 ' 


R4 etc 


0 1 3 0 ■■ 


B i9 9’ 3.^ 


3 i 


1 i30UI=' 20'v' 


Fi43R44 


10 e;; Eil E:i 


::;i Ed E;i Eil 


Fi F=' 1 


64F::; .001"T‘ 


R4 Ci4 


(■1 1 l-l 0 - 


■0127 


C 1 


1,1. .11=' 253 


F143R45 


10 b '0 10 


3264 


R F= 


.l.SFi .01 


R4 C17 


0 1 8 0 


■ l/l IRI '9 F; 


0 !■= 


1 00I...IF= 20'/ 


H43R46 


E;i E:i 9 8 


3264 


F! F 


. 1.8F::; .01 


R4 C18 


0 1 1-1 0 


01 27 


C F=- 


•| 1 1 j:;:‘ 


H43R4'F" 


I;;:l 1;;;, Ed E:l 


!■ ' E;l Ed i;::; 


Fi F= 


:i.;::lbR Ed Fil’d ,J::1 .1. 


R4 CRl 


11=02' 


■ B ':::i ?' ‘Fi 


ICFO- 


EiKlDF^l 5. 1 1'/ 


R43R48 


01 6 'E' 10 


7 i;;d lEi Ed ' 


fi F=' 


:i23F:i OHM .Ol 


H4 R1 


^ 


■ 0 ;E: 01 !:;;i 


f/ !”■ 


1000 OH 14 ,01 


H43R49 


077:113 


8 Of::' I;:) 


Fi F= 


d „ i;:d 4 !■( „ Ed Ed :1, 1 ’ 


H 4 R i;::! 


Pi ■;? i::;; , 


-044'2 


R 1=' 


10K .01 l-^83F.l 


Fi43R50 


Ii:;l i;:;i Ef E;1 ■■■' 


Ed 0 Ed 


Fi F= 


3, 77:1 Fl , 001 1 /:' 


Fi4 RR 


0 6 l::;l ■ 


-3157 


R != 


r3»6K .01 


R43R51 


06';:i8” 


3 2 78:1 


Fi F= 


U.8K .01 


R4 F’7 


0,.,,....., 


■■ 01 ;0 l::i lEi 


Fi F= 


1000 OH 14 .01 


R43R52 


01 Eli 9 lEi 


3;i:i;i:;':l 


Fi F=' 


11.8K .01 


R4 RR 


0 'i''' ':;:i 7 


-0442 


FI f= 


0K ,01 L'"8W 


R431R53 


iE;i 6 Eii i::;i ■■■' 


'F"F302 


R F’ 


:;123F::: OHM .01 


R4 R10 




-0442 


F? 1=- 


10K .01 l.^"i3F.l 


Fi43Fi54 


0 789 FIT- 


7 1 ;;;! 0 Ed 


R i'"' 


:12;:3K OHM .01 


R4 R16 


075-7 


■" Fii ;i:i: ib Fii 


R !=' 


1000 OHM ,01 


F=Hl3fF:55 


06'98^^ 


30 1:30 


Fi F= 


:3. 6=ik: , OOITO 


R4 R17 


0'7'5'i= 


■-044'2 


R F= 


10K. .01 1-^"8H 


F'l43RI:;j6 


10 E;i 9 E;1 


8 0 6 0 


R I- 


3„ 641:;; „ p;::l 


R4 R21 


07 '5 '7 


B ;E; 0i 0i 


FF; f= 


1000 OHM .01 


R43f?5'F" 


I0 6 '9 l:;:l - 


3278:1 


l''d 1'" 


11.8K .0;! 




0'743'7' 


-■04 4- 2 


R F= 


10K „01 1.^83F.| 


El4'3R58 


0i;;:89l:;:8^^ 


:;32f3':l 


Fi F 


ll.BFl .Ol 


R4 R23 


0 1-; '"ii lEi 


■■■31 57 


F! F=- 


1'3.6K .01 


F143R59 


0698- 


r' 10 Ed ;E: 


R I'”' 


523K OHM .01 


F14 R:30 


070.0 


■■-0442 


R F= 


10K ,01 !,■■■' 8 14 


F)43l'!:60 


0 6 '9 91 '■ 


7 8 Ed Ed 


Fd F" 


5;23F:1 OHM ,01 


R4 I.J1 


1826 


■■■' 19 :i::l 2 3 


0PFil''1l='l..„ =!■-;= 41 1F1I-1Z 


F143R6 1 


ll:!t I:::i 9 1;;;1 " 


80i:;;il:::l 


l"d i- 


8. 64 f::; . 00TT9 












Fl4'3Ri52 


06’9l:::h^ 


■ 3 0 i:::i I;:! 


R! F=' 


3, 77:1 f:;; .1 001 19 












F743F::6::3 


06'::J1=8^ 


■3264 


R i'"' 


ll.SF:; .01 


Page 6-34, Table 6-3. Replace the parts list for the A43 Bandwidth I 


F=I43R7H1 


06'9l:::k 


■3264 


R F= 


11,8F:; .01 


Selector Assembly (for the 31 2D Instrument only) with the follow- 1 


F443R65 


0 S 9' 91 ■■ 


■7802 


R F=' 


5 Z 13 F:1 I..1 1-1 M l::l 1 


ing parts lists: 










R43R66 


0i;;:89 8' 


' 7 1;;;1 Ed Ed 


R 1"' 


523K CiiHM .01 












F443R67 


06'9l:T 


-807i(:;i 


R F" 


0. 6':1K . 001 1'9 


|■■7;^3 SW 


i'"i :■■■; i'"; ''i' 


■■■■BH 003 




E(' E:l l::;l 


H43R68 


06 '9 8' 


-0060 


R; F' 


8, 7741::; . 00 I T 9 












f=l43R69 


06'98- 


■■3268::F 


R F' 


ll.SF:;: .01 


1=1 


0 10 3 1 


3 803 1 6 


BRFC 


'■■■■'Si.'.i ri"i"G 


F143R70 


06 '9 8- 


■■::32i;F8:l 


Rl F' 


ll.SF:;: .01 


R43R 1 


|!"i i"'i 'rl 1’'' 


.... i;:^ i;:i 


|t> t"" 


8. 64K . 001"1"9 


F143R7 1 


06 '9 8 


■'F"802 


R F‘ 


5231':;: OHM .01 


R43R2 


iRl I-; '::;i l"'l 


- 806 0 


j:;:; ]:::' 


0. 64K . 001 T9 


fl 4 ii Fi !'■' 2 


0698 


7 l;i;l 0 Ed 


R F= 


523K: ohm ,01 


R43R3 


0 i::;i S 


■■■■3264 


R F= 


11.8K .01 


R43S 1 


31 00 


"186'i= 


SF.I F 


.Ul RR't' 


R'43R'l 


0 0 1: 


3264 


|iii; f 


11.8K ,01 












fR43F'i5 


l';:!i b F: 


?' Eii Fii ;E: 


Fi; f 


52 3K OHM .01 












1=!'13R6 


l;';!l 9 1 ';: 


7 lEi lEi Ei; 


R F= 


52 3K OHM .01 
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1=74 3 FCr' 


l:::l i::;i 1:; 


301::>l;;:i 


l'';l I"' 


0. 64R „ i;::ii;;:HT9 


Selector Assembly (for the 312B instrument only) with the folk 


1=1‘43R3 


B lEi 1;: 


l::;l l::;l l;:;, l;;:i 


H I" 


3. 64K 9 


ing parts list; 










f''l43R':::> 


l::;l i:::' E 


i;::: i:;;. '4 


K i'" 


11.3K .01 












R43R10 


l!:ii i::5 1 ;: 


3264 


I":! F" 


11.8K .01 


FT43 ':/F.I 


]:::] 


3F.1 003; 


dd; Ed :l 


19 


F143R1 1 


01 9 E 


■?' 13 0 2 


F? F'- 


52 3K OHM .01 












R43R1 2 


01 i:::i 9 i:: 


7 t:;;l lEl iEi 


R F= 


52 3 E OHM .01 


1=1 4 31 1, 


06 '9 7 


-3060 


R F' 


3. 6 41:;: . 00;i, "P9 


R43R13 


01 1:0 1:; 


8060 


R F 


8. 64K . 00 IT 9 


l=h:13Fi2 


ii'i 1;::: Ed E 


■■■1::1060 


Fd F" 


Cl . 641:;; . 013 ]. T0: 


4 


01 10 9 1 :: 


E:1 lEl 1:, l;:1 


R F 


3.64F; . 0i:::iri 9 i 


R43R3 


ii:;l 6 Ed E 


-4488 


Fd -■ F' 


Ed b . 7 Fd ,1 Ed :l. 


F143R15 


l;::l b i;: 


3264 


R 1= 


11.3K .01 


R43R'^1 


0 b '::d E 





R-F:- 


2 6 . 7 F:; . 0 1 


R43R16 


01 i:;:i 9 F 


:.::1 ;E! I;::- 9' 


F? !=■ 


11.3E ,01 


I=E13R5 


10 Ek 'El I" 


-:;345 1 


R F= 


133K .01 


1=143 R1 7 


0! i;:;^ 9 F 


Eil 01 2 


R F= 


523l^;: OHM .01 


R43R6 


Pi f. 'El E 


■■■■ :0 '"!■ ::i :i 


Fi f=' 


133K .01 


R43R1 S 


0 6 1 :: 


7 lEl 0 i;::! 


R I=- 


52:3K OHM ,01 


R43R-;= 


0 b Ed 1; 


■■■■ Ed Ed i9 0 


R F= 


8.64K .00H"-9 


H43R19 


0 b B 1:; 


E;! 0 li:> Fi 


Fi F= 


3 . 1;. '4 !■/ . l::l 1::1 1 1 : 





10 Ek 'El 


■■■■ Ed Ed b Ed 


R F= 


7T64F; .00 IT 9 


H43R20 


01 b 9' 1; 


80i;::'0 


Fi I=- 


3. . 119 


Fi43FT9 


0 G Ed 1; 


4483 


Fi--F= 


2 Ed » 7 F-, . 0 1 


H43R;;::: 1 


l;::i 0' 9' 1: 


::l b: i;:;. -!■ 


R F= 


1 1 . . 1;;1 1 


R43R10 


10 € Ed E 


4 '4 Ed Ed 


R-F= 


Ei; Ed = K. » Ed 1 


H43R;;:::2 


l::il 1:::' 1; 


3264 


h- I*" 


11.3F: ,01 


R43R 1 1 


0 'Ei ;■ 


345 1 


R F 


133K .01 


R43R23 


Fit 0; Eii 1: 


; ;B (iii -i:: 


Fi 1= 


523F-: OHM .01 


R43R12 


kl iE 'El : 


3':ll:::i 1 


Fi-F= 


133F:; .01 


R43R24 


Fii 0i 1; 


i---?' 01 0 


Fi !=■ 


523K OHM .01 


R43R13 


Ei bi 'El 1 


Ed Ed i;::i Ed 


R-F= 


3.64K .00 IT '3* 


R43R25 


IJ b 1; 


; :9 lEl i:::. 1;;1 


Fi F 


l;;:l . fc;: ■■! F; . 0 01 1 1 :;:i 


R43R1 4 


ri EE B ; 


Ed 0 Ed Ed 


Fi F= 


3.641:;: .001 T9 


H 4 R! i:;;! b 


0 i:::i 9 1 


: I'"! 0 lEi l;:1 


Fi !■■■ 


b4Fl . I::1l::i:l, 1 


R43R15 


10 Ei' Ed I 


-4480 


R-F' 


26. 7 M; .01 


R43R27 


0 b' 9 1 


1 3264 


p. ... p 


11.3K .01 


R43R 16 


0 b Ed E: 


4433 


R-F 


2b. 7F:;; .01 


R43R28 


01 1;8 y 1 


1 3264 


R-F 


11.8K .01 




0 b '0 E 


3k:15 1 


R-F 


133K .01 


R 4 R, c! 4 


01 b 9 1 


; 0: 01 i:;;: 


Fi F 


523K OHM .01 


R43R18 


06 Ed E 


3451 


F: "■ F" 


133F;: .01 



FREE SCAN IN PUBLIC DOMAIN. NOT FOR RESALE 




Model 312B/D 



MANUAL CHANGES 



Page 5 



F143R1 9 


0 6 9 01 ■ 


■306f;i 


19; F' 


Si„ 64K . 00 IT 9 


R43R;20 


6 6 '::ii 1:;:1 ' 


■' ::;i f ;i 61 f:i 


Fi f- 


8. 64K . 001161 


H43f?;3 :l 


6 '3' 1;;:1 





Fi F' 


36.7F:; „01 


Fi43R;;::;3 


l !:1 6 1::;1 


■4438 


R 1 - 


;36„ 7K .01 


Fi 4 3 19 a 3 


d t:;:' 10 


4 5 1 


F! 1-' 


133K .01 


91431934 


0 !:;> l;::l 


4 1 


R F 


13::3K .01 


04319315 


i!:ii € 9 B 


" Si 0 Fi 6:1 


19: I- 


8. 64K . 001 T9 


0431936 


0 i::;l ’;;ii 1:;:1 


-810 FiF) 


f? fll' 


3. 64K . 00 IT 9 


0431937 


0 s:::i 1;::1 


-':148i;i 


Fi 1- 


26. 7 K .01 


0431933 


i;;!i SBB 


1488 


fi; !"■ 


36. 7 K .01 


0431929 


l!::! I;:!: 9 li::l 


-3451 


R F 


133K .01 


0431930 


ll:!l 691:1 


-3451 


F9 F- 


13:;3K .01 


0431931 


ll::i 6 'iili l:::l 


"8060 


R 1- 


8. 64K „ 001 T9 


0431933 


t!::l i;::l 1:1 


"8i0F!0 


F! 1-' 


8. i:94K „ 0011''9 


4319 33 


|l;:l i:;:l 9 1:::1 


4' ‘1 81 Si 


F? F- 


26. 7 K „01 


F0l3f?34. 


l!::l i:::l S’ iB 


4488 


Fi 1- 


36. 'F'K 1 , 01 


f'143F!35 


0 i;::l S’ Si 


-::3'94:::1 1 


19 F" 


133K .01 


4' 1319 3 61 


0 


-■3451 


Fi F 


133K .01 


043193?' 


0 6 ’;:1’ 1;:;1 


-801:90 


|9: 1- 


8, 64K . 001 T9 


FIJI'S 19 3 8 


0 69 8 


- 801:9 0 


Fi; F' 


8. (94K „ 00 IT 9 


FI 431939 


|1;:! i;:;l 1:1 


4488 


19! F 


36. 7K 01 


043I9'40 


Mi, Ml 





Fi F" 


26. 7K . 01 


0431941 


0 i::;l ';:H l: 


3451 


Fi F 


133K .01 


F543f;:4'3 


B 1:1 1: 


:3'995 :i. 


Fi F 


l::33K .01 


F4 4 3 19 '4 3 


10 i:::l S' S 


80 6 0 


fi: fi: 


8. 64 K . 0(31 T9 


0431944 


i06'B 1: 


8 060 


|9; 1- 


8. 64K . 001 T9 


Fi43R'445 


10 6 1:;: 


4' F:;l S;1 


Fi; 1- 


36. 7K . 01 


0431946 


ll;:l !:1 SI' 1:: 


4488 


Fi f: 


36. i'K . 01 


0431947 


10 i:::l S 


3451 


R F 


133K .01 




0 1:1 SI’ S 


3451 


19 F 


133K .01 


0431949 


0 i;::l S 


8060 


19 F 


8. 64 K . 0(31 T9 


F1 4:9 19 50 


0 1:1 SI' 1:: 


8060 


R F 


Si . 64 K . 0(::i 1 Tii 


F44319:;:;i 1 


H:!! i:::l S 


1488 


19 |i 


;:;i6. '7K , 0 1 


F:|4':3F!52 


iSi 1:1 SI' 1: 


88 


R F 


36. 7 K .01 


FI 4 3 19 5 3 


10 6 '0 1; 


3451 


19 F 


■ 133K .01 


F0l:3195'l 


ll:;l 6 SI' 1: 


i;l. i:::i ;[ 


19 F 


133K .01 


f44.31955 


ki l'1 Si 1' 


f:iflF:;i:9 


R F 


' 8.64l’( .001 T9 


F7473f95fc: 


01 6 SI’ 1: 


8060 


19 1 


' 8.-641';: .00 IT 9 


431957 


B 6 'S’ 1; 


1488 


R 1 


■ 36.7I’( .01 


Fl 4 3 I’ll 5 8 


ll;:i I;:;l 'S’ 1' 


4488 


19 1 


' 26. 7 K .01 


(9431959 


lS;l i:;:l SI' 1 


3451 


Fi 1 


■ 1331’S .01 


Fi 4 3 fill 60 


iS;i 6 'S' 1 


3451 


Fi 1 


■ 133K .01 


fl4:319Fl 1 


01 6 'S' 1 


1 8060 


R 1 


■ 8.64I-;: .001 T9 


l"i 4 3 19 6 2 


01 iSl ';:1' 1 


;i 806 0 


19 1 


:■ 8.64K .001 T9 


Fi 4 3 19 6:3 


0 i;:;l SI' 1 


i 4488 


Fi 


■ 2;6.7I-;; .01 


F1431 


10 01 'S’ ' 





Fi 


■ 2b.?'K .01 


F9 4 3 19 6 5 


10 !:::1 'S’ 


i 8451 


Fi: 


■ 133l’< ,01 


Fi 4 3 19 6 6 


0 6 'S’ 


i 3451 


Fi 


■ l:3:;3l'( .01 


F9 4 3 19 6 7 


0 iSl 'S’ 


;i 80160 


R 


■' 8.64K ,001 T9 


l"i 4 3 F? 6 8 


0 6 'S^ 


;i 8060 


19 


" 8.64K .001 T9 


0431969 


001 'S’ 


9 4488 


Fi 


■' 26.9'I'S .01 


(94:31970 


B 01 B 


3 4488 


Fi 


- 36. 7 K .01 


0431971 


0 01 


3 ::34'5 :l. 


Fi 


■' 1 :!3 111 I'ii . 0 ;i. 


0431973 


069 


3 3451 


19 


" l::33K .01 


(9493:E; 1 


:3 1 i;iJi:;i 1 36'?' 


SFJ 


FilO'T'RR'T' 
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widtFi Selector 


Assembly (312D 


Option 


001 instrument only) 


f'i4':3 :■ 


N MS? 8 


F'-EiF.! 01 





S :l. 'S’ iSi ':F 


144:3 


Si iSl S:;l 


1, 0i:;:i:,;: 


6 [319! 


<T SW !4TG 


043191 


B 1:1 


8 0 6 (::i 


F’; 


- 8.64K .001 T9 


Fi':1319;3 


Si i;::l 'S’ 


3 ■ 8060 


IB 


- S.64K .001 T9 


04319:3 


Si 1:1 Si 


9 3 1:! 6 4' 


!B 


::■ 11.3K .01 


043194 


iSl i::;l '::i 


E iSi! C' 


R 


- ll.Sil'i: .01 


(9 4 3 19 '5 


S;1 i::;l 'S’ 


3 :;:i 3; 4' :::i 


IS' 


- 178K .01 


04::;; 19 6 


’Si 1:1 '::i 


::i-3343 


Fi 


- r73l-9 .01 


19 '7 


B S;1 'S’ 


130 6 fi 


Fi 


- 8.64K .001 T9 



f'i 


4 3 Fi: 


0 0 ' 9 '' Si 


:S Si i;,i' Sil 


R-F’ 3. 64K 


. F101T9 


f^i 


43199 


0 e'' ':S s:i 


S’ Si' '-i 


R 1- 11.8F:; 


. i;;:i :f 


043191 0 


0 Si 'B 0' ■ ■ 


.i:l.i;i:ii4 


R [::■ 11.3F'( 


. i;;:i :i 


fi-LSiFi 1 :l 


0 b 'S’ 


B:iii:4 i: 


R F- 17!;iF9 . 


i;;i :F 


Fi 


-(3Ri 3 


0ii‘;ES ■ 


;,.;4 i; 


R 17(:;;FF . 


(;:i 1. 


04319: 1 3 


0i;:i'Si;::i ■ 


:l Si t: S;l 


R [::■ 3. 6 'IF:: 


. i:;:ii:;:i :F "F 


0431 4 


0 6 Si l;;i 


iiil Si I;i;i Sil 


F:; f::- F; . 6; i::|. f< 


. 00149 


0431915 


0 iS; 'Si 8 


iiil i;ii! Si '"i 


R F" IiIIbFF 


. 0 :f 


043191 6 


F;l 6 'S’ i:i ■■■■ 


3064 


19 F- 11.8F< 


. i:;:i :l. 


04319:17 


0 b i’i iSl 


3043 ■ 


R F" r?'l::iF( , 


Ii;j :l. 





0 6 9 8 -■ 


3043 


R F 1781":; , 


i;;:i :l. 


104:319 1 9 


S:i 6 'S’ Si ■■■■ 


Sil Si i:ii liii 


R |:- 3.64l'< 


. 001 T9 





F:l "" 


Si Si Sii Si 


F; |:::' , g K 


. 001 T9 


043R31 


Si 6 Si S:! 


30 Sii 4 


R F IiUbK 


. 0 :l. 


0431932 


0 Si ';:i Si ■■■■ 


Si 0 Si 4 


19 F 11.81":; 


. i;;:i :i 


0431933: 


S;l 1:;;: ':i’ i;i "" 


Si 04 3 


R F 17SF':; , 


(;:i :i. 




<:|3R24 


ll:!l 6 Si "" 


iii ;iii; '4 iiii 


19 F 173l’( , 


Fi 1 


0431935 


S:1 i:;i 9 :;:i 


Sil Si liiii liii 
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MANUAL CHAW-GES 



Model 312B/D 



Page 7-21/722, Figure 7-9. Replace A4 schematic and component 
locator with the following: 





A4 

V No 00312-66531 
00312-66530 
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MANUAL CHANGES 



Model 312B/D 



Page 7-27/7-28, Figure 7-12. Replace A2 schematic and component 
locator with the following: 




A2 

hp Part No 00312-66528 




ERRATA. 

iPage 6-40, Table 6-3. Change the part number of U1 to 1826-0181 
Page 7-11/7-12, Figure 7-4. Change value of A32C12 to 2.2 pF. 
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